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SUMMARY 


1.    INTRODUCTION 

The  issue  of  accessibility  by  disabled  persons  to  various  transportation 
modes  has  received  increasing  attention  in  recent  years.  Much  energy, 
funding  and  research  have  been  directed  toward  removing  architectural 
barriers  for  the  individual  who  is  mobility  impaired.  However,  similar  ef- 
forts for  sensory-impaired  Canadians  have  been  slower  in  developing. 

We  estimate  that  there  are  at  least  268,000  visually  impaired  persons  in 
Canada.  Of  these,  20  percent  are  totally  blind  or  are  without  the  pres- 
ence of  some  usable  vision.  Because  aging  and  vision  are  related,  the 
incidence  of  blindness  and  visual  impairment  will  increase  as  the  gen- 
eral population  ages. 

The  research  described  rn  this  report  focuses  on  the  access  needs  of 
blind  and  visually  impaired  travellers.  For  the  purposes  of  this  report,  the 
term  'visually  impaired'  denotes  those  individuals  who  are  totally  blind 
and  those  who  are  low  vision.  The  objectives  of  the  work  are  as  fol- 
lows: 

—  To  create  a  greater  understanding  of  visual  impairment  and  the  ef- 
fect of  visual  impairment  on  independent  travel  skills. 

—  To  outline  specific  problems  facing  visually  impaired  travellers  in  the 
transportation  terminal  and  to  recommend  solutions. 

—  To  identify  discrepancies  in  existing  literature  and  standards  concern- 
ing the  access  needs  of  visually  impaired  persons  and  to  recom- 
mend areas  of  research  and  development  necessary  to  resolve 
them. 

—  To  develop  a  list  of  applicable  technology,  supplies  and  training 
techniques  available  to  assist  visually  impaired  persons. 

The  scope  of  the  report  is  limited  to  transportation  terminals,  but  practi- 
cal application  exists  for  the  broader  elements  of  the  recommendations 
to  improve  access  for  visually  impaired  persons  in  all  environments. 
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2.    VISUAL  IMPAIRMENT  AND  TRAVEL 

To  understand  the  impact  loss  of  vision  has  on  individual  travel  needs  it 
is  necessary  to  understand  the  heterogeneous  nature  of  the  visually  im- 
paired ^population.  The  abilities  of  visurly  impaired  persons  chffer  greatly: 
their  amount  of  useful  vision  and  how  effectively  they  are  able  to  utilize 
this  vision  varies;  their  level  of  orientation  aryj  mobility  skills  varies;  they 
may  choose  different  mobility  devices  to  assist  them  in  travelling;  and 
their  cognitive  and  psychological  factors  make  each  of  them  unique. 

The  planning  of  barrier-free  environments  for  visually  impaired  persons  is 
frequently  ill  conceived.  Accessibility  issues  are  considered  from  an  ar- 
chitectural or  structural  perspective  only.  This  approach  addresses  only 
part  of  the  problem.  For  most  visually  impaired  persons  the  real  prob- 
lems center  around  the  following: 

—  A  need  for  orientational  and  directional  information  upon  approaching 
or  leaving  a  terminal. 

—  A  need  for  orientation  assistance  in  the  building  design. 

—  Access  to  public  information  and  communication  systems. 

—  Operational  procedures  in  a  terminal. 

—  The  expectations  and  attitudes  of  people. 


3.  CURRENT  STANDARDS  FOR  ACCESSIBILITY 

We  reviewed  accessibility  standards  which  currently  obtain  in  Canada. 
The  report  describes  the  building  codes  for  each  of  the  provinces  with 
respect  to  accessibility  as  well  as  the  content  of  other  standards  and 
guidelines  used  by  designers  to  meet  specific  needs  of  mobility  and 
visually  impaired  persons. 


4.    DESIGN  RECOMMENDATIONS 

General  recommendations  that  must  be  considered  to  afford  reasonable 
access  to  transportation  terminals  are  presented  under  four  headings: 
consultation  team;  orientation;  mobility;  and  sensory  information. 

Consultation  teams  should  be  formed  to  assist  designers  by  providing 
detailed,  on-site  analysis  of  the  environment  and  specific  input  on  ac- 
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cessibility  for  the  site  in  question.  They  should  be  composed  of  building 
management  personnel,  design  specialists,  visually  impaired  consumers, 
and  orientation  and  mobility  specialists. 

Orientation  relates  to  the  wry  visually  imp  iired  persons  determine  their 
position  in  an  environment.  A  good  building  design  is  one  that  is  easily 
understood  by  people  with  impaired  vision.  It  focuses  on  distinctiveness 
and  simplicity  with  sufficient  accessible  information  regarding  the  envi- 
ronment. Various  techniques  are  recommended  to  achieve  the  desired 
design:  optimum  use  of  colour  brightness/contrast;  careful  use  of  illumi- 
nation; well  defined  tactual  cues;  and,  most  importantly,  consistency 
and  uniformity. 

Mobility  is  the  ability  to  move  gracefully  through  an  environment  and 
arrive  safely  at  a  travel  objective.  For  the  visually  impaired  person,  part 
of  safe  movement  in  an  unfamiliar  environment  is  being  able  to  safely 
maneuver  around  obstacles  and  travel  hazards.  An  obstacle  is  an  archi- 
tectural or  environmental  obstruction  in  the  path  of  travel  that  can  be 
easily  detected  and  negotiated  by  a  visually  impaired  traveller  using 
standard  long  cane  techniques.  While  detectable  obstacles  can  serve 
as  landmarks  for  visually  impaired  travellers  and  can  assist  in  orienta- 
tion, they  should  be  kept  to  a  minimum. 

A  travel  hazard  is  an  architectural  or  environmental  obstruction  in  the 
path  of  travel  that  cannot  be  readily  detected  and  negotiated  with  stan- 
dard long  cane  techniques.  Examples  of  travel  hazards  include:  some 
public  telephones;  stairs  with  open  backs;  curb  ramps  designed  with 
only  the  wheelchair  user  in  mind;  and  some  store  windows.  Travel  haz- 
ards should  be  eliminated  from  terminal  design. 

Sensory  information  includes  visual,  tactual  and  auditory  information.  A 
well  designed  environment  provides  the  traveller  with  a  rich,  readily  ac- 
cessible array  of  sensory  information.  It  does  not  present  sensory  depri- 
vation or  information  overload.  For  example,  designers  should: 

*  Use  only  very  high-quality  visual  information,  e.g.  make  optimum  use 
of  colour/brightness  contrast  to  enhance  the  environment,  avoid  visual 
noise,  use  proper  illumination,  eliminate  glare,  ensure  good  contrast  be- 
tween printed  information  and  its  background,  use  satisfactory  propor- 
tions for  letters  and  signs. 

*  Provide  non-visual  information  to  supplement  and  enhance  the  visual 
environment.  Consider  the  use  of  sound,  air  movement,  smell  or  tactile 
information  for  communicating  with  and  directing  travellers. 

*  Where  possible,  pair  non-visual  sensory  information  with  visual  infor- 
mation. 
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Flowing  from  these  general  recommendations  are  the  specific  design 
recommendations  for  more  than  35  building  elements,  e.g.,  doors,  win- 
dows, entrances,  stairs,  orientation  aids,  signage/symbols,  furnishings. 


5.    CONCLUSIONS  AND  RECOMMENDATIONS 

Access  solutions  for  sensory-impaired  persons  almost  always  help  the 
general  public  and  especially  the  elderly.  Better  communications  sys- 
tems and  better  orientation  strategies  help  everyone. 

Research  for  this  report  uncovered  dozens  of  international  and  Canadian 
studies  on  most  of  the  areas  covered  by  the  report.  We  found  that  infor- 
mation held  by  one  authority  was  not  always  shared  with  national  serv- 
ice and  consumer  groups  for  blind  and  visually  impaired  persons  or,  in- 
deed, with  other  researchers.  It  is  recommended  that  every  effort  be 
made  to  ensure  planners  work  in  concert.  Consistent  solutions  to  termi- 
nal access  problems  applied  across  the  country  can  offer  more  help  to 
a  traveller  than  the  application  of  the  most  sophisticated  technology  at 
one  location  only. 

A  significant  finding  of  the  report  notes  that  there  are  many,  simple,  in- 
expensive solutions  to  access  problems.  Their  implementation  requires 
mainly  the  application  of  simple  techniques  to  make  information  avail- 
able in  a  form  more  readily  accessible  to  the  visually  impaired  traveller. 
To  do  this  efficiently  in  all  transportation  terminals  requires  that  terminal 
designers  be  cognizant  of  the  needs  of  these  travellers  and  that  the  de- 
signers communicate  with  one  another  so  that  the  various  techniques 
used  are  used  consistently  in  all  terminals.  An  example  of  this  type  of 
solution  is  the  lowering  to  eye  level  of  one  set  of  arrival/departure  moni- 
tors at  a  consistent  location  in  all  terminals. 

The  technologies  of  detectable  warning  surfaces  and  talking  signs  are 
identified  as  areas  where  further  research  would  be  beneficial.  There  is 
a  need  to  resolve  several  unknown  factors  surrounding  the  use  of  these 
technologies.  To  assist  with  this  research  and  with  the  implementation  of 
other  recommendations  and  technology  suggestions  presented  in  the 
report,  it  is  proposed  that  a  model  terminal  be  selected  to  serve  as  a 
demonstration  project. 
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INTRODUCTION 


► 


I 


1.1   BACKGROUND 


he  issue  of  accessibility  by  disabled  persons  to  various  trans- 
portation modes  has  received  increasing  attention  in  recent 
years.  A  fair  amount  of  energy,  funding,  and  research  has  been  di- 
rected toward  the  environmental  access  needs  of  disabled  Canadians. 
Much  of  this  attention  has  been  directed  toward  removing  architectural 
barriers  for  the  individual  who  is  confined  to  a  wheelchair,  or  who  is  oth- 
erwise mobility  impaired.  However  similar  efforts  for  sensory  impaired 
Canadians  have  been  lacking.  There  is  a  need  to  identify  the  environ- 
mental access  needs  of  sensory  impaired  travellers  so  that  they  may 
access  transportation  terminals  with  the  efficiency,  convenience,  and 
dignity  comparable  to  that  experienced  by  sighted  travellers  (1)*.  Spe- 
cifically, efforts  must  be  made  to  assist  visually  impaired  persons  to 
travel  independently,  taking  into  consideration  the  effects  of  the  environ- 
ment on  safe  and  efficient  movement  (2).  Building  designers  are  only 
beginning  to  recognize  and  acknowledge  the  needs  of  visually  impaired 
persons. 

The  limited  focus  on  access  issues  for  visually  impaired  persons 
may  be  due,  in  part,  to  the  fact  that  they  are  not  normally  denied  ac- 
cess to  transportation  facilities  because  of  architectural  barriers.  Rather 
they  have  accessibility  difficulties  due  to  the  problems  of  orientation  to 
new,  and  often  large,  transportation  terminals.  Visually  impaired  persons 
need  to  know  where  they  are  and  how  to  reach  a  desired  destination 
quickly  and  safely;  or  how  to  obtain  needed  information.  The  information 
necessary  to  resolve  orientation  problems  is  often  lacking  or  inaccessi- 
ble. Solutions  to  orientation  problems  are  possible  through:  appropriate 
visual,  auditory,  tactile,  and  kinesthetic  cues;  speech,  large  print  or 
braille  technologies;  and  trained  human  resources.  We  require  clear 
simple  designs  and  direct,  easy-to-access  information  systems  to  create 
an  environment  that  meets  the  orientation  and  mobility  needs  of  visually 
impaired  persons.  An  environment  thus  created  has  the  added  benefit  of 
also  being  a  better  environment  for  the  general  public. 

Our  review  of  existing  literature  relating  to  environmental  access 
and  visual  impairment  revealed  substantial  discrepancies  in  the  research 


Numbers  in  brackets  designate  references  listed  at  the  end  of  the  report. 


and  recommendations.  Frequently,  recommendations  concerning  access 
are  based  on  input  from  practising  professionals  who  have  drawn  upon 
their  field  experience  and  training.  While  these  recommendations  some- 
times offer  viable  solutions,  most  of  them  are  only  suggestions  and  are 
not  based  upon  objective  research.  Further  research  into  the  perceptua' 
and  communication  needs  of  visually  impaired  persons  is  critically 
needed  (3). 

The  Canadian  transportation  environment  lacks  consistent  stan- 
dards relating  to  visual  impairment  and  environmental  access  issues. 
This  lack  has  resulted  in  inconsistencies  when  modifications  are  imple- 
mented. With  inadequate  guidelines  or  standards,  well  meaning  modifi- 
cations have  been  implemented  with  mixed  results.  In  some  instances 
such  modifications  hinder  rather  than  assist  visually  impaired  persons 
and  may  even  be  hazardous  to  other  travellers.  It  is  necessary  to  estab- 
lish appropriate  standards  governing  access  to  the  Canadian  transporta- 
tion system  in  order  to  ensure  consistency  in  access  design  and  the 
wise  utilization  of  the  funds  available. 


1.2      PURPOSE 


he  purpose  of  this  program  of  research  is  to  develop  a  refer- 
ence manual  to  provide  clear  and  concise  information  regarding 
the  environmental  access  needs  of  visually  impaired  persons  in  federal 
transportation  terminals  (air,  rail,  ferry,  and  intercity  bus).  For  the  pur- 
poses of  this  manual,  the  term  'visually  impaired'  will  denote  those  indi- 
viduals who  are  totally  blind  as  well  as  those  who  are  low  vision. 

The  specific  objectives  of  this  research  program  are  as  follows: 

•    To  create  a  greater  understanding  of  visual  impairment  and  the  ef- 
fect of  visual  impairment  on  independent  travel  skills. 


• 


To  outline  specific  problems  facing  visually  impaired  travellers  in  the 
transportation  terminal  and  to  recommend  solutions. 

To  identify  discrepancies  in  existing  literature  and  standards  concern- 
ing access  needs  of  visually  impaired  persons  and  to  recommend 
areas  of  research  and  development  necessary  to  resolve  the  dis- 
crepancies. 

To  develop  a  list  of  applicable  technology,  supplies  and  training 
techniques  available  to  assist  visually  impaired  persons. 


1 .3      SCOPE 


he  research  for  the  development  of  this  manual  included:  a 
review  of  relevant  literature;  professional  consultation  with  re- 
searchers and  specialists  in  transportation  access  and  visual  impair- 
ment; direct  consumer  input  from  visually  impaired  travellers;  and  the 
in-house  expertise  of  the  Canadian  National  Institute  for  the  Blind 
(CNIB). 

The  scope  of  this  manual  is  limited  to  transportation  terminals; 
however,  practical  application  exists  for  the  broader  elements  of  the 
recommendations  to  improve  access  for  visually  impaired  persons  in  all 
environments.  The  recommendations  in  this  manual  can  provide  a 
framework  for  systematic  standardization  of  access  design  for  visually 
impaired  persons. 

The  manual  is  partitioned  as  follows: 

Chapter  Two  discusses  vision,  the  many  conditions  that  impair  a 
person's  vision,  the  effect  of  visual  impairment  on  ease  of  movement, 
and  the  demographics  of  the  visually  impaired  population  in  Canada. 

Chapter  Three  describes  how  visually  impaired  persons  interpret 
their  environment  when  travelling  from  place  to  place. 

Chapter  Four  identifies  and  evaluates  existing  accessibility  stan- 
dards relating  to  visually  impaired  travellers. 

Chapter  Five  describes  the  needs  of  visually  impaired  travellers 
from  their  perspective.  It  synthesizes  existing  standards  and  the  re- 
search conducted  to  develop  this  manual  to  provide  general  recommen- 
dations for  the  design  and  operation  of  transportation  terminals  for  the 
greater  benefit  of  visually  impaired  travellers. 

Chapter  Six  presents  specific  design  information  meant  to  sup- 
plement existing  accessibility  standards  with  regard  to  access  for  visu- 
ally impaired  travellers. 

Chapter  Seven  presents  the  recommendations  and  conclusions 
of  the  researchers  with  respect  to  the  need  for  further  research. 


DEFINITION  OF  VISUAL 
IMPAIRMENT 


► 


I 


2.1       LEGAL  BLINDNESS 


e  estimate  that  less  than  20  percent  of  the  visually  impaired 
population  in  Canada  is  totally  blind  or  without  the  presence  of 
some  usable  vision.  A  term  often  utilized  to  denote  a  certain  level  of 
clinical  vision  is  'legal  blindness'.  This  phrase  was  coined  primarily  to 
determine  the  eligibility  of  visually  impaired  individuals  for  specific  gov- 
ernment programs  and  benefits.  Legal  blindness  is  defined  as  a  visual 
acuity  in  both  eyes  with  best  corrective  lenses  of  20/200  or  less  and/or 
if  the  greatest  diameter  of  the  field  of  vision  in  both  eyes  is  less  than 
20  degrees.  In  lay  terms,  a  person  with  this  amount  of  vision  may  be 
able  to  see  at  20  feet  or  less  what  a  person  with  normal  vision  can  see 
at  200  feet.  Those  persons  with  a  visual  field  of  20  degrees  or  less  are 
said  to  have  a  field  restriction  and  are  'legally  blind'  even  though  their 
visual  acuity  within  that  field  may  be  normal.  It  is  quite  common  for  visu- 
ally impaired  persons  to  have  an  eye  condition  which  may  result  in  both 
a  field  restriction  and  an  acuity  loss. 

The  term  'congenitally  blind'  is  used  to  describe  those  individu- 
als who  were  born  visually  impaired  or  who  lost  their  vision  before  the 
age  of  two  years.  These  individuals  accomplished  their  early  learning 
and  concept  development  without  the  assistance  of  full  vision.  They  do 
not  retain  the  same  elements  of  visual  memory  as  the  individual  who  is 
'adventitiously  blind'  i.e.  one  who  lost  vision  later  in  life. 


2.2      THE  VISUAL  SYSTEM 


he  visual  system  can  be  thought  of  as  consisting  of  two  distinct 
units:  the  'what'  system  and  the  'where'  system.  The  'what'  sys- 
tem uses  the  center  area  of  the  visual  field  and  is  used  to  recognize, 
identify,  and  discriminate  certain  types  of  information  in  order  to  define 
things.  The  center  area  of  vision  is  used  to  gain  detail.  The  'where'  sys- 
tem uses  peripheral  or  side  vision  and  is  used  to  detect  or  locate  ob- 
jects and  detect  motion  and  other  changes  in  the  environment.  Periph- 
eral vision  is  used  to  find  objects  and  avoid  obstacles.  The  two  units 
work  together,  e.g.  the  'where'  system  detects  an  object  and  then  the 
individual  will  look  directly  at  it  so  that  the  'what'  system  can  identify  it 
(4).  A  visual  impairment  can  affect  the  'what'  system,  the  'where'  sys- 
tem, or  both. 


The  visually  impaired  population  includes  a  wide  range  of  visual 
functioning.  Knowledge  of  a  person's  visual  acuity  or  even  specific  eye 
condition  does  not  guarantee  an  understanding  of  how  that  person  is 
able  to  function  using  residual  vision.  For  example  some  individuals  with 
acuity  difficulties  may  see  best  when  they  are  very  near  an  object  or  if 
the  size  of  the  object  is  increased;  whereas  other  individuals  with  nor- 
mal acuity  but  restricted  fields  may  see  best  when  they  are  actually  far- 
ther away  from  the  object  and  they  can  see  all  of  the  object  within  their 
limited  visual  field. 

A  small  percentage  of  individuals  who  are  legally  blind  have  no 
usable  vision;  others  are  able  to  discern  both  the  presence  of  light  and 
the  direction  of  the  light  source.  While  this  amount  of  vision  may  seem 
minimal  to  the  sighted  population,  many  visually  impaired  individuals  are 
able  to  utilize  light  perception  and  projection  quite  effectively  to  assist 
them  in  travel  situations.  For  example  they  may  sense  iight  sources  — 
such  as  a  uniform  row  of  overhead  ceiling  lights  or  windows  along  a 
wall  —  and  use  this  information  to  navigate  more  efficiently  in  an  unfa- 
miliar environment. 

Some  individuals  may  be  able  to  detect  movement  or  the  gen- 
eral shape  of  a  large  object  but  may  not  be  able  to  see  enough  fine 
detail  to  visually  identify  the  object.  Still  other  individuals  may  be  able  to 
utilize  print  for  information  access,  but  only  if  the  print  is  sufficiently 
large  and  other  environmental  factors  —  such  as  lighting  and  colour/ 
brightness  contrast  —  are  optimal. 

Individuals  with  field  restrictions  may  possess  what  is  commonly 
called  tunnel  vision;  effectively,  a  very  small  area  of  clear  vision  in  the 
center  of  the  visual  field.  Depending  on  the  severity  of  the  field  restric- 
tion, individuals  with  tunnel  vision  may  have  to  systematically  scan  an 
object  located  close  to  them  in  order  to  see  it  in  its  entirety.  Other  field 
restrictions  manifest  as  the  reverse  of  tunnel  vision.  There  is  a  central 
field  restriction,  that  is  a  blind  spot  or  scotoma  in  the  center  of  the  vis- 
ual field.  Persons  with  this  impairment  see  best  around  the  periphery  of 
their  visual  field.  Thus  they  will  see  an  object  most  clearly  when  ec- 
centrically viewing  or  looking  off  to  the  side  of  it.  Still  other  individuals 
have  eye  conditions  giving  rise  to  a  visual  field  with  many  scotomas 
scattered  throughout  the  viewing  area.  In  these  cases,  the  'islands'  of 
remaining  vision  must  be  used  to  look  around  the  scotomas. 

In  addition  to  the  great  differences  in  the  extent  of  vision  that 
individuals  may  possess,  there  can  also  be  variations  in  the  impairment 
to  any  individual  over  time.  The  nature  of  many  eye  conditions  is  such 
that  while  some  individuals  may  experience  stable  levels  of  vision  for 


long  periods  of  time,  others  may  be  experiencing  frequent  and  erratic 
fluctuations  of  their  visual  level.  The  environment  becomes  that  much 
more  difficult  to  interpret  if  one's  visual  perception  of  it  is  constantly 
changing.  Appendix  A  lists  the  various  technologies,  supplies  and  train- 
ing techniques  available  to  assist  visually  impaired  persons. 


2.3      AGING  AND  VISION 


he  three  leading  causes  of  visual  impairment  in  Canada  during 
1986,  ranked  by  frequency  of  occurrence,  were:  retinal  disorders 
particularly  macular  degeneration,  cataracts,  and  glaucoma  (see  Figure 
1).  Due  to  the  aging  process,  these  conditions  are  far  more  prevalent  in 
the  elderly  population. 
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Macular  degeneration 

This  condition  is  caused  by  a  deterioration  of  the  macular  area, 
which  is  the  area  of  best  vision  in  the  retina.  An  individual  with 
macular  degeneration  may  notice  distortion,  haziness,  or  the  ob- 
struction of  the  object  of  regard  when  looking  straight  at  it.  The 
person's  peripheral  vision  generally  remains  intact. 


Cataracts 


This  is  a  condition  where  the  crystalline  lens  of  the  eye  gradually 
becomes  cloudy  or  opaque.  This  opacity,  if  positioned  at  a  criti- 
cal viewing  location,  can  result  in  increased  illumination/glare 
problems  and  greatly  reduced  visual  acuity.  It  is  estimated  that 
95  percent  of  cataracts  can  be  successfully  treated  through 
modern  surgical  techniques. 


Glaucoma 


This  condition  is  characterized  by  pressure  within  the  eye  caus- 
ing damage  to  the  optic  nerve  with  subsequent  problems  in  the 
visual  field.  These  visual  field  problems  usually  result  in  a  restric- 
tion of  the  peripheral  vision  resulting  in  tunnel  vision.  Depending 
on  type  and  nature  of  glaucoma,  there  might  be  a  slight  or  a 
tremendous  restriction  of  vision  (4). 


(a) 

A  terminal  as  seen 
with  normal  vision 


> 


The  same  scene  as  might 
be  viewed  by  someone  with 
glaucoma  who  is  experienc- 
ing a  peripheral  visual 
field  restriction 


(c) 

The  same  scene  as  might 
be  viewed  by  someone  with 
macular  degeneration  who 
is  experiencing  a  central 
visual  field  restriction 


(d) 

The  same  scene  as  might 
be  viewed  by  someone  with 
cataracts  who  is  experienc- 
ing problems  with  glare 
and  acuity 


> 


Figure  1    Examples  of  the  effects  of  various  eye  conditions 


Another  major  cause  of  visual  impairment  in  the  elderly  person  is 
diabetic  retinopathy.  This  is  an  eye  condition  associated  with  diabetes 
mellitus  where  changes  in  the  tiny  blood  vessels  at  the  back  of  the  eye 
cause  hemorrhaging  and  excessive  vascular  growth.  This  condition  may 
result  in  a  blurring  of  the  visual  acuity,  possible  visual  field  distortions, 
and  the  presence  of  a  reddish  tinge  which  distorts  colour  perception. 
Diabetic  retinopathy  due  to  sporadic  hemorrhaging  often  involves  a  great 
deal  of  visual  fluctuation.  There  are  two  main  types  of  diabetic 
retinopathy:  proliferative  and  background.  The  latter  type  is  not  as  se- 
vere and  is  more  prevalent  in  the  elderly  population  than  the  former 
type.  Many  individuals  with  proliferative  diabetic  retinopathy  are  treated 
with  laser  therapy  to  reduce  excessive  vascular  growth.  This  laser  treat- 
ment may  cause  an  individual  to  experience  peripheral  field  problems  in 
dim  illumination  due  to  laser  burns  in  the  periphery  of  the  visual  field. 

Even  if  vision  is  neither  reduced  to  the  level  of  legal  blindness 
nor  affected  by  specific  pathologies,  there  are  common  visual  changes 
associated  with  aging,  particularly  changes  in  the  ocular  lens.  Research- 
ers estimate  that  up  to  95  percent  of  persons  over  65  years  of  age  ex- 
perience changes  in  their  ocular  lens  that  result  in  less  light  entering  the 
eye,  more  problems  with  glare,  and  distortion  of  colour  perception.  The 
lens  of  the  eye  tends  to  yellow  with  age  thus  reducing  the  light  coming 
into  the  eye.  The  yellowing  also  alters  color  perception,  particularly  in 
the  bluish  end  of  the  spectrum  because  yellow  filters  out  blue.  People 
require  more  light  to  function  in  the  environment  as  their  lens  ages  and 
they  are  better  able  to  see  colours  at  the  red-yellow  end  of  the  spec- 
trum. Because  the  fibres  that  make  up  the  lens  thicken  with  age,  the 
lens  loses  its  flexibility,  hence  accommodation  —  the  ability  to  focus  as 
objects  come  close  to  the  eye  —  diminishes.  Further,  muscular  changes 
in  the  iris  also  retard  the  light  adaptation  process  of  the  eye,  hence 
older  people  can  be  slower  to  adapt  to  bright  light  or  to  the  dimmer  light 
of  a  darkened  room  (4). 

There  is  a  marked  decrease  in  the  sensitivity  of  the  peripheral 
fields  after  the  age  of  60.  In  addition  a  variety  of  perceptual  changes 
occur:  increased  visual  ambiguity,  the  maintenance  of  figural  after-ef- 
fects, diminished  depth  perception,  decreased  visual  memory,  dimin- 
ished ability  to  establish  closure,  etc.  These  changes  appear  to  be  re- 
lated to  normal  degeneration  of  both  central  and  peripheral  mechanisms 
of  the  eye  and  are  compounded  by  pathology.  The  end  result  is  infor- 
mation loss  and  increased  misinformation  about  the  environment  (5)  (6). 
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2.4      MULTIPLE  DISABILITIES 


he  presence  of  an  additional  disability,  such  as  hearing  loss, 
can  compound  the  travel  difficulties  associated  with  visual  im- 
pairment. Deaf-blind  persons,  those  who  have  some  loss  of  both  sight 
and  hearing,  are  deprived  of  the  two  primary  senses  used  to  acquire 
knowledge  of  the  world  at  large. 

The  term  'deaf-blind'  does  not  necessarily  mean  total  lack  of 
hearing  and  vision.  Individuals  may  have  enough  hearing  to  understand 
speech,  especially  when  using  a  hearing  aid,  and  may  have  some  us- 
able vision  with  or  without  corrective  lenses.  There  is  a  difference  be- 
tween being  born  deaf-blind  (congenital)  and  becoming  deaf-blind  later 
in  life  (adventitious).  Those  who  are  born  deaf-blind  need  special  edu- 
cation and  individual  attention  early  in  life  to  stimulate  their  awareness 
of,  and  interest  in,  the  external  world. 

The  quality  of  language  among  people  who  become  deaf-blind 
later  in  life  is  generally  good.  Individuals  who  retain  their  hearing  long 
enough  to  learn  to  speak  can  continue  to  express  themselves  through 
speech  after  becoming  deaf-blind;  although  they  must  learn  a  new  mode 
of  receiving  language.  (7)  Deaf-blind  persons  may  communicate  by  one 
of  the  following  methods:  sign  language;  one-hand,  manual  alphabet 
(finger  spelling);  or  British,  two-hand,  manual  alphabet.  (See  Appendix 
B.)  The  mode  in  which  deaf-blind  people  express  themselves  depends 
on  the  amount  of  residual  vision,  knowledge  of  sign  language,  and 
whether  or  not  they  were  deaf  people  familiar  with  sign  language  prior 
to  visual  loss.  Most  deaf-blind  persons  can  utilize  print-in-palm  or  written 
large  print  to  communicate  with  persons  who  are  not  familiar  with  more 
advanced  communication  methods. 

One  of  the  keys  to  independence  for  a  deaf-blind  person  is  inter- 
vention. This  important  service  is  provided  by  an  intervenor;  someone 
who  becomes  the  'eyes  and  ears'  of  the  deaf-blind  person  and  forms  a 
vital  link  in  any  reactive  setting.  The  intervenor  is  not  a  model  or  a 
teacher  or  one  who  makes  decisions  on  behalf  of  a  deaf-blind  person 
(although  the  intervenor  may  assist  in  these)  but  rather  a  communicator 
who  communicates  to  deaf-blind  people  the  visual-aural  world  around 
them  and  aids  them  in  the  interpretation  of  this  information.  (8)  An  inter- 
vener's role  is  not  simply  one  of  an  attendant;  it  is  the  vital  link  between 
the  deaf-blind  person  and  the  hearing  and  sighted  world.  The  majority  of 
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deaf-blind  individuals  would  require  an  intervener  to  independently  ac- 
cess our  transportation  systems. 

In  1984  a  task  force,  set  up  by  the  CNIB,  reported  on  services 
to  deaf-blind  persons  in  Canada.  Because  o?  the  voluntary  reporting  pro- 
cedures used,  the  task  force  had  difficulty  in  determining  the  exact 
number  of  deaf-blind  persons  in  Canada.  It  identified  830  such  individu- 
als and  estimated  that  there  were  between  1 ,500  and  2,000  deaf-blind 
persons  residing  in  Canada.  (8)  There  are  no  other  reliable  figures  avail- 
able on  the  number  of  visually  impaired  persons  living  in  Canada  with 
an  additional  disability.  Some  visually  impaired  persons  may  also  experi- 
ence additional  disabilities  which  can  further  compound  the  complexities 
of  independent  travel. 

In  1972  the  National  Center  for  Health  Statistics  (NCHS)  in  the 
United  States  surveyed  combinations  of  impairments.  A  sample  popula- 
tion of  14,497  persons  between  the  ages  of  4  and  74  was  used.  Based 
on  the  findings  of  this  survey,  the  NCHS  stated  that  of  the  estimated 
47,424,000  non-institutionalized  persons  in  the  United  States  with  some 
type  of  impairment,  1,306,000  persons  had  a  severe  visual  impairment 
only  and  5,020,000  persons  had  some  level  of  visual  impairment  in 
combination  with  another  impairment.  The  breakdown  of  impairment 
combinations  is  as  follows: 

Vision  and  hearing  2,559,000 

Vision  and  speech  130,000 

Vision  and  paralysis  256,000 

Vision  and  absence  of  extremity  148,000 

Vision  and  other  orthopedic  1,927,000 

These  estimates  are  not  of  the  legally  blind  population  alone, 
although  some  legally  blind  persons  are  included.  (1)  The  participation 
rate  for  this  survey  was  only  73  percent.  Researchers  feel  that  this  re- 
duced participation  rate  resulted  in  an  understatement  of  the  prevalence 
of  severe,  visual  impairments. 
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2.5      CANADA'S  VISUALLY  IMPAIRED  POPULATION 


he  CNIB's  latest  statistics  on  client  population  show  that  there 
are  52,436  persons  who  have  chosen  to  register  for  services 
with  the  CNIB.  (See  Appendix  C).  This  figure  is  largely  composed  of 
individuals  who  have  a  severe  visual  impairment.  CNIB  and  other  con- 
sumer groups  estimate  that  there  are  more  than  268,000  individuals  in 
Canada  who  experience  visual  impairment  to  the  degree  that  it  inter- 
feres with  their  daily  functioning.  This  figure  is  rapidly  increasing  as  the 
Canadian  population  ages.  As  of  1986  CNIB  statistics  for  the  incidence 
of  visual  impairment  in  the  Canadian  population  over  the  age  of  65  was 
32,203  per  2.7  million  individuals.  Statistics  Canada  estimates  that  by 
the  year  2000  there  will  be  four  million  individuals  in  Canada  who  are  65 
years  of  age  and  over.  Barring  unforeseen  major  ophthalmological  ad- 
vancements, one  can  project  that  by  the  year  2000  there  will  be  close 
to  48,000  visually  impaired  individuals  65  years  of  age  and  over  in  the 
Canadian  population. 

Further  analysis  of  the  CNIB  client  population  statistics  reveals 
that  for  1986  seven  percent  were  children  and  adolescents;  32  percent 
were  between  the  ages  of  20  and  64;  and  61  percent  were  over  the 
age  of  65.  Additionally,  of  the  32  percent  between  the  ages  of  20  and 
64,  only  30  percent  were  employed.  About  four  percent  of  the  popula- 
tion were  congenitally  blind;  the  rest  had  lost  their  vision  later  in  life  and 
retained  some  usable  vision.  Less  than  10  percent  of  the  legally  blind 
population  use  braille  as  the  primary  mode  of  written  communication. 

A  study  completed  in  the  United  States  in  1980  estimated  that  of 
the  number  of  legally  blind  persons  in  that  country,  11  percent  read 
braille  and  eight  percent  use  it  as  the  primary  mode  of  communication. 
By  age  group:  52  percent  of  the  legally  blind  population  under  20  years 
of  age  learn  braille,  20  percent  of  the  20-39  age  group  learn  braille,  10 
percent  of  the  40-64  age  group  learn  braille,  and  three  percent  of  the 
legally  blind  population  over  the  age  of  65  learn  braille.  (1)  (9)  On  the 
other  hand,  some  individuals  who  are  congenitally  blind,  i.e.  blind  from  a 
very  young  age,  and  who  have  used  braille  all  their  lives  may  not  be 
familiar  with  the  print  alphabet  or  Arabic  numerals.  There  are  no  compa- 
rable figures  available  for  the  Canadian  visually  impaired  population. 
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HOW  VISUALLY  IMPAIRED 
PERSONS  TRAVEL 


3.1       GENERAL 


o  understand  the  impact  loss  of  vision  has  on  individual  travel 
needs  it  is  necessary  to  understand  the  heterogeneous  nature  of 
the  visually  impaired  population.  The  abilities  of  visually  impaired  per- 
sons differ  greatly.  Their  amount  of  useful  vision  and  how  effectively 
they  are  able  to  utilize  this  vision  varies.  Their  level  of  orientation  and 
mobility  skills  varies.  They  may  choose  different  mobility  devices  to  as- 
sist them  in  travelling.  Their  cognitive  and  psychological  factors  make 
each  of  them  an  unique  individual.  To  meet  the  access  needs  of  such 
a  diverse  population,  design  solutions  must  be  found  that  are  of  assis- 
tance to  the  largest  segment  of  the  population. 

The  planning  of  barrier-free  environments  for  visually  impaired 
persons  is  frequently  ill  conceived.  Accessibility  issues  are  considered 
from  an  architectural  or  structural  perspective  only.  This  approach  ad- 
dresses only  part  of  the  problem.  For  most  visually  impaired  persons  the 
real  problems  center  around:  a  need  for  orientation  assistance;  access 
to  public  information  and  communication  systems;  operational  proce- 
dures; and  —  most  importantly  —  the  expectations  and  attitudes  of  peo- 
ple. Appendix  D  outlines  specific  services  and  assistance  that  transpor- 
tation personnel  may  provide  for  visually  impaired  travellers. 


3.2      ORIENTATION  AND  MOBILITY 


rientation  and  mobility  govern  how  visually  impaired  persons 
travel  independently  in  the  environment.  Orientation  refers  to  the 
process  of  utilizing  one's  remaining  senses  to  discriminate  environmental 
information  and  establish  one's  position  and  relationship  to  other  objects 
in  the  environment.  Mobility  refers  to  one's  actual  locomotion  from  a 
starting  point  to  a  desired  location  in  another  part  of  the  environment. 
Sensory  awareness  and  development  are  vital  elements  of  effective  ori- 
entation and  mobility.  It  is  commonly  believed  that  the  remaining  senses 
of  visually  impaired  people  are  superior;  this  is  a  myth.  Visually  impaired 
people  simply  learn  how  to  utilize  their  remaining  sensory  apparatus 
more  effectively  to  discriminate,  interpret  and  process  environmental  in- 
formation. Concept  development  is  an  especially  important  aspect  of 
orientation  and  mobility  for  congenially  blind  persons  who  have  not  had 
the  benefit  of  early  learning  with  vision.  The  congenitally  blind  person 


16 


must  understand  the  multitude  of  concepts  that  govern  how  the  environ- 
ment is  put  together  and  how  one  moves  with  planned,  purposeful  direc- 
tion in  that  environment. 

When  sighted  persons  experience  a  degree  of  difficulty  in  orient- 
ing themselves  to  unfamiliar  environments,  they  rely  primarily  on  their 
sense  of  vision  to  assist  them  with  efficient  planned  movement.  For 
someone  with  a  visual  impairment,  who  either  cannot  access  available 
visual  information  or  perhaps  can  only  access  a  small  part  of  it,  it  is 
much  more  difficult  to  maintain  orientation  and  to  move  effectively  in  un- 
familiar areas. 

Visually  impaired  persons  use  a  wide  variety  of  techniques  and 
devices  to  develop  independent  travel  skills.  Some  visually  impaired  per- 
sons have  developed  independent  travel  skills  through  specialized  orien- 
tation and  mobility  training.  This  training  is  individually  prescribed  and  is 
provided  by  highly  trained  orientation  and  mobility  specialists.  It  concen- 
trates on  the  development  of  orientation  and  mobility  skills  by  teaching 
specific  techniques  to  be  used  in  conjunction  with  sensory,  concept  and 
problem  solving  methodologies.  Many  visually  impaired  persons  with  low 
vision  benefit  from  the  use  of  a  low-vision  aid  when  travelling.  An  appro- 
priate low-vision  aid  can  be  identified  through  a  low-vision  assessment 
prior  to  orientation  and  mobility  training.  The  end  objective  of  orientation 
and  mobility  training  is  to  provide  a  visually  impaired  individual  with  inde- 
pendent, safe  travel  skills  that  can  be  used  effectively  in  any  new  travel 
environment.  (See  Figure  2.) 

While  this  training  may  sound  ideal,  in  reality,  visually  impaired 
persons  who  have  received  orientation  and  mobility  training  possess  dif- 
fering levels  of  independent  travel  skills.  This  difference  is  due  to  the 
complex  physical,  psychological,  and  social  makeup  unique  to  each 
learner.  Additionally,  many  visually  impaired  individuals  cannot  receive 
specialized  instruction  due  to  lack  of  local  facilities  or  trained  personnel. 
Therefore,  while  there  are  general  statements  that  can  be  made  regard- 
ing the  various  methods  that  visually  impaired  people  use  for  travel,  the 
fact  is  that  there  exists  a  wide  variety  of  skill  levels  and  methodologies 
that  visually  impaired  persons  employ  in  travelling. 
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Figure  2       Individual  travelling  through  an  airport  terminal 

using  residual  vision  paired  with  a  long  cane  and 
touch  techniques 
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3.3      METHODS  OF  TRAVEL 


isually  impaired  persons  may  choose  to  travel  by  depending 
upon  a  sighted  guide  in  certain  situations  or  they  may  choose  to 
travel  independently.  For  independent  travel  they  may  rely  upon  using 
their  remaining  vision  and/or  such  aids  as;  a  white  cane,  a  guide  dog  or 
an  electronic  travel  aid.  An  individual  with  a  sufficient  amount  of  residual 
or  remaining  vision  may  travel  safely  by  learning  to  utilize  this  vision 
more  effectively.  For  many  individuals,  visual  efficiency  can  be  en- 
hanced through  the  use  of  appropriate  low-vision  aids  and  visual-effi- 
ciency training.  An    environment  that  has  been  well  planned  —  with  ef- 
fective use  of  colour  contrast,  signage  and  illumination  —  can  greatly 
add  to  such  an  individual's  ease  of  travel,  particularly  in  unfamiliar  sur- 
roundings. 

Many  visually  impaired  people  may  have  vision  which  they  are 
able  to  utilize  quite  effectively  in  some  travel  situations.  However,  their 
vision  is  such  that  in  order  to  assure  safe,  well-oriented  travel,  they  util- 
ize this  vision  in  conjunction  with  a  mobility  aid  such  as  a  long  white 
cane.  The  cane  serves  as  a  back-up  system  and,  when  used  in  con- 
junction with  remaining  vision,  assists  the  individual  with  object  detec- 
tion, depth  perception  concerns  and  general  orientation.  For  example, 
people  with  tunnel  vision  who  may  still  have  a  high  level  of  visual  acuity 
often  utilize  their  small  central  visual  field  to  detect  objects  several 
metres  away  while  clearing  the  area  immediately  underfoot  by  utilizing 
their  long  cane.  Similarly,  persons  who  experience  visual  acuity  con- 
cerns may  need  to  get  very  near  objects  in  order  to  visually  detect  their 
presence  and  identify  them.  For  these  persons  using  a  mobility  device 
as  a  back-up  system  may  prevent  them  from  contacting  an  object  that 
they  were  not  able  to  see  because  of  its  size,  position  or  colour  con- 
trast, or  due  to  illumination  problems  in  the  environment. 

Other  individuals,  experiencing  eye  conditions  which  result  in 
'night  blindness',  can  often  function  visually  quite  well  in  environments 
with  adequate  lighting.  But  in  settings  with  no  illumination  or  with  very 
poor  illumination,  these  same  individuals  may  have  to  rely  almost  en- 
tirely on  a  mobility  device  to  ensure  safe  independent  travel. 

The  remainder  of  the  population  who  have  a  severe  visual  loss 
rely  primarily  on  a  mobility  device  to  assure  independent,  safe  travel. 
Individuals  supplement  this  mode  of  travel  with  any  small  amount  of  re- 
sidual vision  they  have,  e.g.  light  perception  can  be  used  effectively  to 
assist  with  orientation. 
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3.4       MOBILITY  AIDS 


he  three  most  common  mobility  aids  in  the  order  of  their 
frequency  of  use  are:  the  long  white  cane,  guide  dog,  and  elec- 
tronic travel  aid. 

3.4.1  The  Long  White  Cane 

The  long  white  cane  is  used  by  many  individuals  who  have  re- 
ceived formal  orientation  and  mobility  training.  Training  with  the  long 
cane  enables  individuals  to  move  with  independence,  grace,  purposeful 
direction  and  safety  in  their  environment.  Coupled  with  other  sensory 
information,  the  long  white  cane  provides  the  user  with  information  about 
the  immediate  environment  and  gives  advance  warning  of  gradient 
changes  and  obstacles  in  the  path  of  travel. 

The  most  common  cane  technique  used  in  an  unfamiliar  environ- 
ment is  the  'touch  technique*.  As  individuals  walk  along  they  systemati- 
cally move  the  cane  before  them  in  a  wide  arc  rhythmically  touching  to 
the  left  and  right.  In  this  way  they  clear  a  path  of  travel  and  determine 
textural  differences  in  the  path.  With  this  technique,  the  long,  white  cane 
can  safely  detect  objects  that  are  below  waist  level  and  in  the  immedi- 
ate environment.  Obstacles  projecting  above  the  waist  will  not  be  de- 
tected unless  they  are  properly  identified  at  ground  level. 

In  practice,  a  wide  variety  of  cane  techniques  exist  due  either  to 
the  lack  of  formal  mobility  training  or  to  user  modification  of  the  formal 
techniques.  Some  individuals  use  a  shorter  white  cane  to  identify  them- 
selves as  visually  impaired  and  rely  primarily  on  a  sighted  guide  or  the 
use  of  residual  vision  for  travel  purposes.  Other  individuals  may  use  a 
white  support  cane  to  assist  with  balance  and  may  pair  this  with  use  of 
residual  vision  or  another  mobility  device  as  needed. 

3.4.2  Guide  Dogs 

Approximately  600  visually  impaired  persons  in  Canada  utilize 
guide  dogs  as  their  primary  means  of  independent  travel.  This  figure 
represents  slightly  more  than  one  percent  of  the  estimated  legally  blind 
population.  Based  on  information  released  from  North  American  guide- 
dog  schools,  it  is  believed  that  up  to  five  percent  of  the  Canadian  visu- 
ally impaired  population  could  effectively  use  a  guide  dog  as  a  safe 
means  of  travel. 
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Guide  dogs  are  not  pets.  (See  Appendix  E.)  They  are  trained  to 
stop  at  elevation  changes  and  to  lead  their  owners  around  obstacles 
and  away  from  overhanging  protrusions.  An  established  guide-dog 
school  provides  specialized  training  to  the  young  dog  in  order  to  pre- 
pare the  animal  for  its  futuro  guiding  role  with  a  visually  impaired  per- 
son. This  training  continues  with  both  owner  and  guide  dog  once  they 
have  been  teamed  at  the  school.  Safe  and  efficient  use  of  a  guide  dog 
requires  specific  personal,  physical  and  cognitive  characteristics  in  the 
prospective  owner.  For  example: 

•  most  guide-dog  schools  require  individuals  to  be  at  least  18 
years  of  age  to  ensure  the  level  of  maturity  and  responsibility 
dog  ownership  requires. 

•  owners  must  be  able  to  function  cognitively  at  a  level  consistent 
with  giving  effective  and  safe  directions  to  the  guide  dog.  Al- 
though guide  dogs  have  received  highly  specialized  training,  they 
rely  on  their  masters  for  commands  and  travel  decisions.  For 
example,  the  guide  dog  does  not  initiate  a  street  crossing  when 
the  traffic  light  changes  colour:  the  dog  waits  for  the  command 
to  cross  from  the  visually  impaired  owner  who  determines  the 
correct  time  to  cross  by  listening  to  auditory  traffic  flow  patterns. 

•  owners  must  take  the  responsibility  for  reinforcing  the  dog's 
training.  The  dog  guide  is  trained  to  go  around  overhanging  ob- 
stacles and  obstacles  which  project  into  the  environment  above 
waist  height  for  example.  However,  this  important  component  of 
training  can  be  forgotten  if  it  is  not  regularly  reinforced. 

•  the  physical  health  of  owners  must  be  such  that  they  are  able  to 
provide  the  guide  dog  with  adequate  exercise,  and  that  they  can 
keep  pace  with  the  average  three  to  five  kilometres-per-hour 
speed  at  which  most  guide  dogs  travel. 

•  the  owners  must  have  sufficient  visual  impairment  so  that  they 
do  not  create  confusion  in  the  guide  dog  by  relying  more  on  the 
use  of  vision  than  on  the  guide  dog.  This  could  interfere  with  the 
important  trust  and  working  relationship  between  dog  and  user. 

To  be  an  effective  and  safe  mobility  aid  the  guide  dog  must 
continually  receive  the  proper  balance  of  discipline  and  praise  from  its 
owner.  Without  this  balance,  a  dog  may  eventually  become  ineffective 
as  a  mobility  aid. 
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3.4.3  Electronic  Travel  Aids 


A  small  percentage  of  visually  impaired  travellers  choose  to  util- 
ize an  electronic  travel  aid  to  assist  them  with  independent  travel  skills. 
The  majority  of  these  devices  are  secondary  mobility  aids  used  in  con- 
junction with  a  guide  dog  or  long  cane.  Electronic  travel  aids  use  infra- 
red light  or  high-frequency  sound  waves  to  provide  the  user  with  greater 
advance  warning  of  obstacles  and/or  elevation  changes  than  a  long 
cane  can.  For  some  visually  impaired  individuals  electronic  travel  aids 
have  proven  quite  helpful.  (10)  This  is  especially  true  for  persons  with 
additional  physical  impairments  that  interfere  with  travel  methods,  e.g. 
peripheral  neuropathy  (commonly  associated  with  diabetes  mellitus) 
might  cause  loss  of  sensation  in  the  hands  and  feet  making  tactile  de- 
tection of  drop  offs  with  the  long  white  cane  difficult. 

Not  all  visually  impaired  persons  can  benefit  from  electronic 
travel  aids.  For  some  individuals,  trying  to  interpret  the  additional  sen- 
sory information  given  by  the  device  may  be  too  complex  or  tiresome. 
For  others,  without  funding  sources  the  initial  purchase  price  may  be  too 
high.  The  most  popular  of  the  aids  currently  available  are  Mowat  Sen- 
sor*, Laser  Cane**,  and  Sonicguide***.  (See  Appendix  A.)  In  order  to 
employ  these  devices  effectively,  the  manufacturer  of  each  device  rec- 
ommends specialized  training  programs  for  users. 


Mowat  Sensor  is  trademark  of  Wormald  International  Sensory  Aids 
Corporation 

*  *      Laser  Cane  is  trademark  of  Nurion-lndustries 

***    Sonicguide  is  trademark  of  Wormald  International  Sensory  Aids  Corporation 
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REVIEW  OF  ACCESSIBILITY 
STANDARDS 


> 


4.1       INTRODUCTION 


verall,  we  found  that  a  lack  exists  in  our  building  guidelines, 
codes,  and  standards  regarding  accessibility  recommendations 
for  visually  impaired  persons.  The  majority  of  documents  reviewed  fo- 
cused largely  on  accessibility  for  physically  disabled  persons  and  con- 
tained very  little,  if  any,  material  on  adaptations  and  design  concerns  for 
sensory  impaired  persons.  Where  documents  did  contain  information 
specific  to  the  needs  of  visually  impaired  persons,  the  design  elements 
outlined  (e.g.  tactual  markings,  cane  clearance  dimensions)  were  fre- 
quently geared  more  to  the  needs  of  the  totally  blind  traveller  rather 
than  to  the  low  vision  needs  of  the  larger  visually  impaired  population. 

Viewed  in  a  positive  light,  this  lack  in  the  standards  would  sug- 
gest that  there  is  much  room  for  informed  advocacy  and  consultation 
concerning  the  needs  of  the  visually  impaired  traveller.  This  dialogue  is 
to  be  addressed  to  the  bodies  responsible  for  formulating  and  updating 
the  standards.  We  also  found  some  discrepancies  among  existing  stan- 
dards regarding  access  recommendations  for  visually  impaired  persons. 

There  is  no  single  document  that  can  be  considered  as  the  de- 
finitive standard  for  access  requirements  to  buildings  for  visually  im- 
paired persons.  In  this  chapter  we  identify  and  review  the  nine  docu- 
ments that  largely  govern  building  design  in  Canada  with  respect  to  ac- 
cessibility. The  building  design  elements  covered  by  the  accessibility 
sections  of  each  standard  are  reviewed  and  analyzed  from  the  perspec- 
tive of  the  needs  of  the  visually  impaired  population.  The  current  situ- 
ation in  each  Canadian  province  with  respect  to  applicable  building 
codes  is  also  addressed. 

The  codes,  standards  and  guidelines  reviewed  are: 

•  National  Building  Code  of  Canada,  National  Research  Council. 

•  Alberta  Building  Code,  1985,  Ministry  of  Labour. 

•  British  Columbia  Building  Code,  1985,  Ministry  of  Municipal  Af- 
fairs, Section  3.7.:  The  Section  3.7  Handbook,  British  Columbia 
Building  Code,  1984,  Ministry  of  Municipal  Affairs. 

•  Manitoba  Building  Code,  1981,  Department  of  Labour  and  Man- 
power. 
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Building  Code  Act,  Chapter  3,  Statutes  of  Nova  Scotia,  1986, 
Regulations  Made  Pursuant  to  Section  4  of  the  Building  Code 
Act,  Statutes  of  Nova  Scotia,  1986. 

Ontario,  The  Building  Code,  1986,  Ministry  of  Housing;  Guida 
and  illustrations  for  Section  3.7  of  the  Ontario  Building  Code, 
Ministry  of  Housing. 

Accessibility  Standards  Guidelines,  Saskatchewan  Human  Rights 
Commission,  I985. 

American  National  Standards  for  Buildings  and  Facilities  Provid- 
ing Accessibility  and  Usability  for  Physically  Handicapped  People, 
American  Standards  Institute,  1986. 

Barrier  Free  Design  Accessibility  to,  and  use  of,  Buildings  by 
Physically  Disabled  People,  Public  Works  Canada,  1985. 


4.2      BUILDING  CODES  WITHIN  CANADA 


he  National  Building  Code  of  Canada  is  used  throughout 
Canada  as  a  basis  for  provincial  building  code  legislation.  Four 
provinces,  Alberta,  British  Columbia,  Manitoba  and  Ontario,  have  sepa- 
rate provincial  building  codes  which  include  the  standards  set  out  by  the 
National  Building  Code  of  Canada  and  certain  other  standards.  The 
provinces  of  Nova  Scotia  and  Saskatchewan  have  adopted  the  National 
Building  Code  of  Canada  as  the  actual  code  for  the  province  and  also 
retain  legislation  related  to  implementing  accessibility  standards.  All 
other  provinces  and  territories  (New  Brunswick,  Newfoundland/Labrador, 
Northwest  Territories,  Prince  Edward  Island,  Quebec  and  the  Yukon) 
have  adopted  the  National  Building  Code  of  Canada  as  the  code  for 
their  jurisdictional  areas. 

The  national  and  provincial  building  codes  each  include  sections 
related  to  barrier-free  design/accessibility. 

4.2.1   National  Building  Code  of  Canada,  1985 

Section  3.7,  Barrier  Free  Design,  of  the  National  Building  Code 
of  Canada  relates  to  information  access,  general  occupancy  require- 
ments and  design  standards.  The  code  specifies:  how  barrier-free  ac- 
cess is  defined;  when  such  access  is  required;  and  signage,  e.g. 
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labelling  areas  as  accessible.  Specific  standards  are  given  for:  seating 
areas  (wheelchair  numbers),  parking-area  access,  walkway  access, 
washrooms,  doors,  vestibules,  ramps  and  elevators/elevating  devices. 

The  Code  deals  specifically  with  visucj  impairment  access  is- 
sues in  the  following  design  areas: 

•  construction  and  obstructions  in  corridors  (i.e.  long  cane  clear- 
ance dimensions)  section  3. 3. 1.7.  (3)  (4); 

•  handrails  for  stairways  section  3.4.7.5. (5) (6) (7); 

•  tactile  signage  for  exits  and  elevators  sections  3.4.7.12.(18), 
3.5.5.1.(4). 

The  National  Building  Code  is  a  very  important  document  be- 
cause it  serves  as  a  model  for  provincial  building  codes.  The  National 
Building  Code  is  amended  every  five  years.  The  most  recent  amend- 
ment in  1985  saw  more  concern  focusing  on  the  needs  of  visually  im- 
paired travellers.  This  trend  notwithstanding,  the  National  Building  Code 
still  has  very  limited  content  directed  toward  the  access  needs  of  visu- 
ally impaired  persons.  The  design  elements  noted  above  are  a  start,  but 
even  those  elements  require  greater  depth  and  direction.  For  example, 
the  information  on  tactile  signage  specifies  letter  height  and  depth  of  re- 
lief but  does  not  address  type  style  or  stroke  width  to  height  and  char- 
acter width  to  height  ratios. 

In  summary,  at  this  time  the  National  Building  Code  has  simply 
not  taken  a  leadership  role  in  the  advancement  of  design  accessibility 
for  visually  impaired  persons  in  Canada. 

4.2.2  Alberta  Building  Code 

The  Alberta  Building  Code  utilizes  The  National  Building  Code  as 
its  base  document,  and  repeats  the  recommendations  set  out  in  the  Na- 
tional Building  Code  of  Canada  I985,  with  respect  to  barrier-free  design. 
Barrier-free  design  criteria  under  section  3.7  relate  to:  applications,  bal- 
conies, building  controls,  design,  doors/entrances,  elevators,  floor  sur- 
faces, lavatories,  ramps,  shower  stalls,  accessibility,  signage,  soap  and 
towel  dispensers,  special  washrooms,  exterior  walks,  parking  areas, 
vestibules,  washrooms  generally,  and  wheelchair  space. 

No  recommendations,  other  that  those  cited  in  the  National  Build- 
ing Code  of  Canada,  have  been  incorporated  into  the  Alberta  Building 
Code  with  respect  to  accessibility  for  visually  impaired  persons.  There- 
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fore  the  same  comments  apply  to  this  Code  as  apply  to  the  National 
Building  Code  (4.2.1). 

4.2.3  British  Columbia  Building  Code 

The  British  Columbia  Building  Code  contains  an  extensive  sec- 
tion on  building  requirements  for  persons  with  disabilities.  The  exemp- 
tions clauses  are  very  specific  and  relate  to  occupancy  requirements, 
floor  space  in  a  structure,  building  classifications  and  areas  where  dis- 
abled people  may  not  necessarily  be  employed. 

Standards  for  accessibility  are  cited  by  the  British  Columbia 
Building  Code  under  the  following  subject  headings:  scope,  definitions, 
applications,  exemptions,  existing  buildings,  stairs  and  handrails,  passen- 
ger elevators,  design  requirements,  specific  requirements,  entrances, 
work  areas,  washrooms/areas  of  refuge,  and  design  requirements  for 
Group  A  —  F  buildings. 

The  group  A  —  F  structural  standards  include:  public  toilets, 
ramps,  parking  stalls,  main  entrances,  door  assemblies,  aisles,  re- 
stricted passageways,  food  service  lines,  floors,  elevators,  tactile  warn- 
ing strips,  warning  systems,  directional  guides,  washrooms,  bathrooms 
and  showers,  sleeping  units,  viewing  positions,  public  telephones,  drink- 
ing fountains,  teller  locations,  areas  of  refuge,  and  additions  to  existing 
buildings. 

The  British  Columbia  Code  has  substantial  building  code  consid- 
erations relating  specifically  to  visually  impaired  persons.  These  codes 
are  given  in  section  3.7.3  under  the  following  headings:  elevator  control 
design,  handrail  design,  tactile  warning  strips  for  stairs,  warning  sys- 
tems, room  numbering  and  egress. 

In  order  to  assist  designers,  contractors  and  builders,  the  British 
Columbia  Department  of  Municipal  Affairs  has  published  a  Section  3.7 
Handbook.  This  handbook  contains  explanatory  notes  regarding  the  im- 
plementation of  section  3.7.  The  handbook  is  an  excellent  tool,  easy  to 
decipher  and  clearly  providing  the  reasoning  behind  each  recommenda- 
tion. 

The  British  Columbia  Building  Code  has  taken  a  progressive  and 
informed  leadership  role  in  Canada  regarding  accessibility  recommenda- 
tions specific  to  the  needs  of  visually  impaired  persons.  In  developing 
specific  design  recommendations  for  our  report,  we  have  elected  to 
draw  from  the  British  Columbia  Building  Code  whenever  possible.  We 
believe  that  the  British  Columbia  Building  Code  has  made  an  excellent 


27 


contribution  toward  increasing  environmental  accessibility  for  visually  im- 
paired persons. 

At  the  same  time,  we  believe  that  there  are  areas  within  the  Brit- 
ish Columbia  Building  Code  which  could  be  improved  upon.  Even 
though  the  Code  is  far  ahead  of  most  other  Canadian  documents  re- 
garding accessibility  suggestions  for  visually  impaired  persons,  there  are 
many  more  recommendations  (see  Parts  5  and  6)  that  could  be  added 
in  future  amendments.  Some  recommendations  within  the  Code  could 
also  be  more  clearly  defined  to  assist  design  personnel.  For  example, 
while  signage  is  covered  in  some  detail  regarding  tactile  qualities,  di- 
mensions, and  colour  contrast,  there  is  no  specific  information  to  indi- 
cate the  importance  of  standardizing  general  information,  non-tactile  sig- 
nage with  respect  to  print  size  and  expected  viewing  distance. 

We  also  note  that  a  slight  discrepancy  appears  to  exist  in  the 
recommendations  for  raised  tactile  signage.  The  dimensions  regarding 
the  depth  of  character  relief  differs  depending  on  the  location.  For  ex- 
ample: 

•  for  elevator  control  panels,  section  3.7.3.13.(2)  specifies  a 
raised  minimum  of  1  mm, 

•  for  doors  and  openings,  section  3.7.3.19.(1)  specifies  a  raise  of 
3  mm,  and 

•  for  stairwell  floor  numbers,  section  3.7.3.20. (2b)  specifies  a  raise 
of  0.7  mm. 

Section  3.7.3.16.(1)  of  the  British  Columbia  Building  Code  out- 
lines a  tactual  warning  system  to  be  used  to  alert  persons  to  the  onset 
of  stairways.  The  findings  from  our  research  (see  6.2.5  and  7.3.1)  indi- 
cate that  such  a  recommendation  is  premature  and  should  await  further 
research  to  confirm  uniform  and  standardized  characteristics  for  materi- 
als that  could  serve  as  the  detectable  warning  surface  for  stair  systems, 
curbcuts,  and  elevated  platforms. 

Finally,  it  is  of  utmost  importance  to  note  (see  6.2.13)  that  there 
exists  a  contradiction  between  the  American  National  Standard  for  Build- 
ings and  Facilities  (ANSI)  and  The  British  Columbia  Building  Code.  The 
former  recommends  texturing  door  handles  to  warn  of  a  hazardous 
area;  the  latter  recommends  texturing  door  handles  to  indicate  building 
exits.  This  contradiction  is  a  major  concern  that  must  be  resolved  be- 
tween the  two  guidelines.  The  existence  of  such  a  major  contradiction 
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in  these  widely  used  documents  could  lead  to  serious  safety  concerns 
and  misinformation  for  the  visually  impaired  traveller. 

4.2.4  Manitoba  Building  Code 

The  Manitoba  Building  Code,  Section  3.2.7  is  entitled  'Provision 
for  physically  handicapped  persons'.  The  section  refers  in  part  to  'Build- 
ing standards  for  the  handicapped  1980'.  These  1980  standards  require 
updating  if  they  are  to  be  retained  within  Section  3.2.7. 

Section  3.2.7  also  provides  accessibility  standards  for  entrances 
and  access  to  public  spaces  on  the  entrance  floor.  It  defines  the  need 
for  access  to  at  least  one  elevator  and  washroom. 

No  recommendations  relating  specifically  to  accessibility  for  visu- 
ally impaired  persons,  other  than  what  is  encompassed  within  the  Na- 
tional Building  Code,  are  contained  in  the  Manitoba  Building  Code. 
Therefore,  the  same  comments  apply  to  this  Code  as  to  the  National 
Building  Code  (4.2.1). 

4.2.5  Building  Code  Act,  Chapter  3,  Statutes  of 
Nova  Scotia  1986 

The  Building  Code  Act  indicates  that  Nova  Scotia  accepts  the 
National  Building  Code  of  Canada  as  the  standard  document  for  con- 
struction of  buildings  in  Nova  Scotia. 

No  recommendations  relating  specifically  to  accessibility  for  visu- 
ally impaired  persons,  other  than  what  is  encompassed  within  the  Na- 
tional Building  Code,  are  contained  in  the  Building  Code  Act,  Chapter  3, 
Statutes  of  Nova  Scotia  1986.  Therefore,  the  same  comments  apply  to 
this  Code  as  to  the  National  Building  Code  (4.2.1). 

4.2.6  Ontario  Building  Code 

No  recommendations  relating  specifically  to  accessibility  for  visu- 
ally impaired  persons,  other  than  what  is  encompassed  within  the  Na- 
tional Building  Code,  are  contained  in  the  Ontario  Building  Code.  There- 
fore, the  same  comments  apply  to  this  Code  as  to  the  National  Building 
Code  (4.2.1). 
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4.2.7  Accessibility  Standards  Guidelines  1985  adopted 
by  the  Saskatchewan  Human  Rights  Commission 

These  standards  present  more  complete  coverage  and  detail 
than  the  National  Building  Code  of  Canada  regarding  the  needs  of  visu- 
ally impaired  persons.  They  are  meant  to  be  used  as  guidelines  for 
building  and  design  personnel.  The  subject  matter  covered  includes:  ex- 
emptions, applications,  exterior  paths  of  travel  (such  as  walks,  ramps, 
curb  ramps,  and  pedestrian  crossings),  sight  furniture,  parking  stalls, 
and  entrances.  Entrances  are  further  broken  down  as  follows:  major  en- 
trances, exterior  paths  of  travel,  ramps,  doorways  and  doors. 

Other  subjects  covered  include:  aisles;  restricted  paths  of  travel; 
vertical  access  (such  as  elevators,  elevating  devices,  and  stairs),  hand- 
rails, warning  systems  such  as  tactile  cues  and  fire  alarm  systems,  di- 
rection and  information  guides  (such  as  signs,  room  identification, 
egress  guidance,  and  information  display  units),  depots,  washrooms, 
bathrooms  and  showers,  viewing  facilities,  public  telephones,  floor  sur- 
faces, location  and  mounting  heights,  built  in  fitments  and  casework, 
residential  occupancies,  and  recreational  facilities. 

Sections  relating  primarily  to  the  access  needs  of  visually  im- 
paired persons  cover  the  following  topics:  curb  ramps,  pedestrian  cross- 
ings, site  furniture,  doors,  interior  and  exterior  paths  of  travel,  elevator 
controls,  emergency  telephones  and  signage,  stairs  and  handrails,  warn- 
ing systems,  signage,  room  identification  and  egress. 

While  The  Accessibility  Standards  Guidelines  are  to  be  com- 
mended on  the  effort  to  go  beyond  many  of  the  other  documents  we 
review  here,  it  is  unfortunate  that  many  of  the  dimensions  and  recom- 
mendations listed  are  not  more  in  keeping  with  existing  documents  such 
as  the  British  Columbia  Building  Code.  Standardization  is  very  important 
for  a  visually  impaired  traveller.  It  is  not  possible  to  achieve  a  standard 
presentation  when  various  documents  recommend  different  dimensions 
and  adaptations  for  the  same  elements  of  building  design. 

Specifically,  The  Accessibility  Standards  Guidelines  appear  to 
recommend  interior  and  exterior  clearance  dimensions  which,  for  the 
most  part,  preclude  any  projections  in  the  main  path  of  travel  that  ex- 
tend more  than  100  mm  into  the  path.  While  this  may  seem  ideal,  in 
reality  it  may  prove  to  be  difficult  to  meet;  most  other  documents  re- 
viewed here,  when  commenting  on  clearance  dimensions  specifically  for 
visually  impaired  persons,  take  into  account  the  ability  of  the  long  cane 
to  detect  objects  mounted  at  or  below  650  mm. 
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While  The  Guidelines  take  into  consideration  the  need  for  some 
sort  of  tactile  warning  system  for  visually  impaired  persons,  again  we 
consider  specifics  on  placement  and  universal  adaptation  of  such  a  sys- 
tem premature  until  further  research  is  completed  (6.2.5  and  7.3.1).  Ad- 
ditionally, the  recommrndations  in  The  Accessibility  Standards  and 
Guidelines  for  the  use  of  a  tactile  warning  system  suggest  wide  usage 
of  the  system  rather  than  limiting  its  use  to  specific  design  elements. 
For  example  The  Guidelines  suggest  the  warning  system  be  used  at  the 
top  and  bottom  landings  of  stairs  and  ramps;  for  any  possible  hazards 
within  and  near  paths  of  travel;  and  to  warn  of  conflicts  between  pedes- 
trian and  vehicular  travel  routes.  This  broad  recommendation  of  usage 
could  result  in  a  lot  of  individual  interpretation  and  usage  of  such  an  im- 
portant warning  system. 

In  summary,  The  Accessibility  Standards  Guidelines  make  a 
good  attempt  to  provide  more  awareness  of  the  needs  of  the  visually 
impaired  person.  However,  some  of  the  recommendations  rather  than 
building  on  earlier  documents  already  in  use,  differ  from  these  docu- 
ments, i.e.  The  British  Columbia  Building  Code  and  the  American  Na- 
tional Standards  for  Buildings  and  Facilities  (ANSI).  The  Accessibility 
Standards  Guidelines,  while  attempting  to  give  more  focus  to  the  needs 
of  the  visually  impaired  person,  could  expand  this  focus  and  provide 
many  more  recommendations  to  increase  accessibility  for  visually  im- 
paired persons. 
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4.3      STANDARDS/PUBLICATIONS  IN  USE  WITHIN 
CANADA 


he  following  publications  offer  valuable  information  and  guide- 
lines for  terminal  designers  and  operators.  Several  of  them  are 
cited  in  the  provincial  building  codes  as  reference  material. 

4.3.1   American  National  Standards  for  Buildings  and 
Facilities  Providing  Accessibility  and  Usability 
for  Physically  Handicapped  People 

The  American  National  Standards  Institute  (ANSI),  located  in  the 
United  States,  is  well  recognized  throughout  North  America  for  standards 
set  out  for  disabled  persons.  Their  standards  are  partitioned  under  the 
following  headings:  purpose  and  application,  recommendations  to  adopt- 
ing authorities,  graphics,  dimensions,  referenced  standards  and  defini- 
tions, accessible  elements  and  spaces,  accessible  routes,  protruding 
objects,  ground  and  floor  surfaces,  parking  spaces  and  passengerload- 
ing  zones,  curb  ramps,  ramps,  stairs,  elevators,  platform  lifts,  windows, 
doors,  entrances,  drinking  fountains,  water  closets,  toilet  stalls,  urinals, 
lavatories,  sinks  and  mirrors,  bathtubs,  shower  stalls,  storage,  grab 
bars,  tub  and  shower  seats,  alarms,  detectable  warnings,  signage,  tele- 
phones, seating,  tables,  work  surfaces,  auditoriums  and  assembly 
areas,  and  dwelling  units. 

Information  relating  specifically  to  standards  for  visually  impaired 
persons  is  given  under  the  following  headings:  accessible  routes,  head- 
room, surface  texture,  protruding  objects,  curb  ramp  design,  ramp  de- 
sign, stair  design,  elevator  design,  detectable  warnings,  signage,  and 
telephone  enclosures,  design  and  location. 

Along  with  The  British  Columbia  Building  Code,  some  recommen- 
dations in  our  report  are  based  in  part  upon  recommendations  from 
ANSI. 

While  ANSI  provides  some  focus  on  the  needs  of  visually  im- 
paired persons,  our  report  suggests  other  adaptations  and  recommenda- 
tions for  visually  impaired  persons  that  are  not  currently  listed  within 
ANSI.  A  section  on  detectable  warnings  is  in  the  1986  ANSI  standards. 
However  this  section  is  being  withdrawn  in  revisions  now  underway. 
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4.3.2  Barrier-Free  Design  Accessibility  to,  and  Use  of, 
Buildings  for  Physically  Disabled  People 

This  publication  is  based  on  section  3.7  of  the  British  Columbia 
Building  Code  and  is  aimed  at  providing  standards  for  accessibility  to 
public  structures.  The  following  topics  are  covered:  circulation,  wash- 
rooms, drinking  fountains,  parking  spaces,  counters,  cafeteria  lines,  tele- 
phones, vending  machines,  lockers,  and  alarm  poles  and  signage. 

Standards  which  apply  specifically  to  visually  impaired  persons 
include  those  relating  to:  passageways,  handrail  design,  curb  ramp  de- 
sign, stair  design,  washroom  accessories,  drinking  fountain  locations, 
telephone  enclosure  design,  and  signage. 

Again  the  British  Columbia  Building  Code  is  to  be  commended 
for  its  coverage  of  design  aspects  related  to  visual  impairment.  The  at- 
tempt of  the  Barrier  Free  Design  publication  to  utilize  the  British  Colum- 
bia Building  Code  as  its  base  document  is  viewed  positively  from  the 
aspect  of  attempting  to  standardize  recommendations  for  visually  im- 
paired persons  in  Canada.  However,  the  document  did  not  go  beyond 
those  recommendations  outlined  in  the  British  Columbia  Building  Code 
and  we  believe  that  further  suggestions  and  adaptations  can  be  imple- 
mented which  will  increase  accessibility  for  visually  impaired  travellers. 
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GENERAL  DESIGN 
RECOMMENDATIONS 


5.1       GENERAL 


he  philosophy  behind  the  development  of  this  section  is  one  of 
reasonable  access  to  transportation  terminals.  Society  must  con- 
tinue to  provide  and  upgrade  appropriate  educational  and  training  oppor- 
tunities for  visually  impaired  persons  in  order  to  provide  them  with  the 
necessary  skills  and  problem-solving  tools  to  adapt  to  living  in  an  envi- 
ronment designed  primarily  for  sighted  persons.  At  the  same  time,  within 
the  guiding  principle  of  reasonable  access,  there  is  a  great  deal  that 
can  be  done  —  for  the  most  part  at  reasonable  cost  —  to  enhance  our 
current  travel  environments. 

A  well-designed  environment  supports  effective  orientation  and 
mobility:  It  is  clearly  organized;  free  of  hazards;  and  presents  adequate 
information  about  location  and  direction.  Criteria  for  design  modifications 
to  aid  visually  impaired  travellers  must  respond  to  their  need  to  travel 
independently,  safely  and  purposefully  (11). 

Building  designers  must  give  consideration  to  the  needs  of  visu- 
ally impaired  travellers  when  buildings  are  in  the  initial  stages  of  design 
(12).  Designers  must  recognize  that  visually  impaired  persons  can  func- 
tion independently  in  the  mainstream  of  society,  and  question  the  pre- 
dominant reliance  upon  vision  to  direct  the  travelling  public.  In  this  way 
inequities  in  ease  of  access  can  be  prevented  (1).  Current  way-finding 
literature  states  that  buildings  which  are  poorly  designed  tend  to  rely  far 
too  much  on  a  barrage  of  visual  signage  in  an  attempt  to  resolve  the 
general  public's  confusion.  However  rather  than  resolving  the  confusion, 
this  information  overload  often  results  in  more  frustration  and  confusion. 
Similarly,  an  element  of  a  building  placed  correctly  in  the  design  stage, 
will  not  require  that  a  costly  —  and  possible  unsightly  —  safety-rail  be 
added  to  it  after  construction  is  finished. 

We  present  here  a  set  of  perspectives  from  which  to  address 
transportation  terminal  design  for  the  greater  good  of  both  visually  im- 
paired and  sighted  travellers.  A  summary  of  general  design  considera- 
tions is  given  immediately  following  each  sub-section  for  easy  reference. 
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5.2      CONSULTATION  TEAM 


o  assist  designers,  we  recommend  the  formation  of  a  consulta- 
tion team.  The  information  in  this  manual  cannot  be  used  effec- 
tively in  isolation.  Many  of  the  recommendations  made  must  be  carefully 
weighed  with  respect  to  specific  environments  and  user  requirements.  A 
carefully  selected  local  consultation  team  can  provide  detailed,  on-site 
analysis  of  the  environment  and  provide  specific  input  on  accessibility 
for  the  site  in  question.  In  order  to  provide  a  broad,  well  balanced  per- 
spective, the  consultation  team  should  be  composed  of:  several  visually 
impaired  consumers  who  demonstrate  a  wide  variety  of  mobility  meth- 
ods, visual  functioning  levels  and  personal  travel  experiences;  an  orien- 
tation and  mobility  specialist;  a  low-vision  specialist;  and  appropriate 
building  management  and  design  specialists.  Care  must  also  be  taken 
to  ensure  that  design  suggestions  and  modifications  do  not  conflict  with 
access  needs  of  other  special-needs  groups. 

Recommends  tions 

(i)    Form  a  local  consultation  team  to  provide  detailed,  on-site 
analysis  of  the  environment  and  to  provide  specific  input  on 
accessibility  for  the  site  in  question. 

(ii)    Select  for  the  team  several  visually  impaired  consumers;  an 
orientation  and  mobility  specialist;  a  low-vision  specialist;  and 
appropriate  building  management  and  design  specialists. 
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5.3      ORIENTATION 


here  is  a  distinct  and  important  difference  between  the  naviga- 
tion techniques  of  severely,  visually  impaired  people  in  a  familiar 
setting  as  compared  to  an  unfamiliar  setting.  For  most  buildings  or  sites, 
visually  impaired  people  will  require  information  and/or  assistance  to  fa- 
cilitate their  orientation  on  the  first  visit  (11). 

Many  visually  impaired  persons  develop  a  mental  image  of  the 
space  they  are  travelling  through.  This  mental  image  is  sometimes  re- 
ferred to  as  a  cognitive  map.  The  complexity  of  the  image  depends 
upon  the  cognitive  ability  of  the  traveller  and  his  level  of  exposure  to 
movement  within  the  space.  Initially  the  mental  image  consists  of  direct 
and  simple  information;  such  as  the  shape  of  a  route  and  landmarks 
along  the  route.  As  individuals  are  exposed  to  further  movement  experi- 
ences in  a  specific  space,  they  gain  a  greater  understanding  of  more 
complex  interrelationships  of  objects  and  points.  Therefore,  as  people 
become  more  familiar  with  the  space  they  are  travelling  through,  the 
image  develops  to  give  a  more  integrated  and  a  real  perspective  of  the 
space. 

Visually  impaired  people  who  are  just  getting  to  know  a  setting 
use  a  sequential  strategy  for  finding  their  way.  For  example,  to  get  from 
an  office  to  a  restroom  a  visually  impaired  person  finds  the  way  by  fol- 
lowing a  memorized  route  from  corridor-to-corridor  without  knowing  the 
spatial  relationship  of  the  rooms.  This  strategy  is  similar  to  the  type  of 
instructions  one  gets  when  driving  in  an  unfamiliar  area  —  go  straight, 
passing  two  traffic  lights  then  turn  left,  turn  right,  etc.  Thus  a  sequential 
strategy  emphasizes  a  string  of  landmarks  without  providing  the  relation- 
ship between  them  (11). 

A  good  building  design  is  one  that  is  straightforward  and  easily 
understood  by  people  with  impaired  vision.  First-time  users  find  sequen- 
tial wayfinding  easiest;  building  designers  can  provide  for  this  by  supply- 
ing clear  signs  and  landmarks  that  visually  impaired  persons  can  follow 
in  a  point-to-point  strategy.  Building  design  can  also  assist  with  the  more 
complicated  process  of  understanding  spatial  relationships  by  providing 
tactile  and  visual  orientation  aids,  and  by  incorporating  simple  circulation 
patterns  (11). 

Ambiguous  and  poorly  defined  settings  present  orientation  diffi- 
culties (11).  To  minimize  these  difficulties,  the  general  design  of  the 
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building  should  focus  on  distinctiveness  and  simplicity  with  sufficient  ac- 
cessible information  regarding  the  environment.  Light  and  sound  can  be 
used  to  offer  orientation  cues.  Colour  brightness/contrast  can  be  impor- 
tant in  distinguishing  different  parts  of  the  environment.  Well  designed 
tactile  cues  provide  another  sourra  of  orientation  assistance  (12).  Visu- 
ally impaired  travellers  depend  on  well  defined  paths  and  memorable 
landmarks  to  find  their  way. 

Paths  are  defined  by  environmental  shorelines.  The  edge  of  a 
carpet  strip,  a  wall,  the  grass  at  the  edge  of  a  sidewalk,  or  a  textured 
strip  incorporated  into  the  paving  surface  itself  can  all  serve  as  shore- 
lines that  a  cane  or  low-vision  traveller  may  follow. 

Landmarks  are  permanent  objects  or  places  that  are  memorable 
because  of  their  distinctive  qualities  of  sound,  temperature,  reverbera- 
tion, smell  or  texture.  For  the  low-vision  person,  landmarks  may  also  in- 
clude colour,  light  or  other  visual  contrast.  Additional  area  information 
m      je  gained  through:  non-directional  sound  from  a  crowd  that  tells 
'  wellers  that  they  are  in  a  lobby  area;  an  audible,  directional  signal  lo- 
ited  over  an  elevator  or  restroom;  or  a  tactile  map  with  colour/bright- 
"9ss  cues  for  low-vision  travellers  coupled  with  an  auditory  message 
tape  that  describes  an  area  (11). 

Finally,  the  design  and  the  operational  use  of  the  building  should 
be  consistent  and  uniform.  These  elements  particularly  make  it  much 
easier  for  the  visually  impaired  traveller  to  develop  a  cognitive  map  of 
an  area,  to  know  what  to  expect  when  moving  independently  through 
the  space,  and  to  locate  something  that  is  needed  in  that  space.  Con- 
sistency should  be  reflected  in  the  overall  design  of  the  building:  its  floor 
plan,  furnishings,  and  fixtures.  Information  systems  should  be  similar 
throughout  the  building  using  uniform  access  and  communication  tech- 
niques. Travel  information  on  schedules,  routes,  fares,  and  location  of 
connecting  ground  transportation,  etc.  should  be  available  in  advance 
via  a  telephone  information  line  and  portable  orientation  aids.  These 
aids,  such  as  audio  tape  maps  and  tactile/low-vision  maps  designed  to 
provide  information  to  both  totally  blind  and  low-vision  travellers,  should 
be  made  available  to  the  visually  impaired  person  upon  request. 

Recommenda  tions 

(i)  A  good  building  design  is  one  easily  understood  by  people 
with  impaired  vision.  Include  design  elements  which  assist 
visually  impaired  travellers  such  as: 

•  consistency  and  uniformity, 

•  well-defined  and  detectable  paths  and  landmarks, 
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•  building  plan,  pavements,  roads  and  paths  kept  to 
a  right-angled  system, 

•  elevators,  stairs,  and  reception  desks  readily  ac- 
cessible. 

(ii)  Break  down  large  open  areas  into  smaller  areas.  This  can  be 
achieved  by  the  placement  of  furniture  and/or  the  use  of  dis- 
tinctly different  floor  surfaces  e.g.  colour,  resiliency,  textural, 
sound  contrast.  (See  Figure  3.)  The  texture,  illumination,  colour, 
and  sound  absorption  qualities  of  the  walls  and  ceiling  can  also 
be  varied  in  order  to  create  sensory  differentiations  of  large 
spaces. 

(Hi)  Eliminate  large  unmarked  expanses  of  glass  and  mirrored  sur- 
faces. Such  surfaces  are  particularly  confusing  and  disorienting 
to  the  low-vision  traveller. 

(iv)  Provide  advance  travel  information  via  telephone;  provide  port- 
able orientation  aids  upon  request. 


5.4      MOBILITY 


irected  and  purposeful  travel  for  a  visually  impaired  person  in- 
volves not  only  orientation  to  the  environment,  but  also  the  ability 
to  move  gracefully  through  the  environment.  (See  Figure  3.)  Textured, 
light-coloured  linoleum  set  into  a  dark-coloured  carpet  area  is  used  to 
define  main  circulation  routes  in  a  terminal,  so  that  the  person  may  ar- 
rive safely  at  a  travel  objective.  For  visually  impaired  persons  part  of 
safe  movement  in  an  unfamiliar  environment  is  being  able  to  manoeuvre 
safely  around  obstacles  and  travel  hazards. 

An  obstacle  is  defined  as  an  architectural  or  environmental  ob- 
struction in  the  path  of  travel  that  can  be  easily  detected  and  negotiated 
with  standard  long  cane  techniques,  effective  use  of  residual  vision  or 
other  mobility  techniques.  (The  long  cane  can  only  detect  objects  that 
are  at  waist  height  or  below,  and  even  objects  at  waist  level  are  gener- 
ally not  detectable  within  a  safe  warning  distance.)  The  environment  is 
full  of  obstacles  for  the  visually  impaired  traveller.  (See  Figure  4.)  Ob- 
stacles that  are  permanent  and  easily  detectable  may  actually  serve  as 
landmarks  for  the  visually  impaired  traveller  (2). 
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Figure  3  Textured  light-coloured  linoleum  set  into  a  dark- 
coloured  carpet  area  is  used  to  define  main  cir- 
culation routes  in  a  building 
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The  entire  far  wall 
of  this  room  is 
mirrored  and  the 
lack  of  any  colour 
brightness  contrast 
creates  a  very 
confusing  environ- 
ment for  the  low 
vision  person 


The  unexpected  low 
floor  sign  and  the  truck 
extending  over  the  side- 
walk are  both  detectable 
with  proper  use  of 
mobility  devices,  how- 
ever both  objects  are 
travel  obstacles  and 
can  be  disorienting  to 
the  visually  impaired 
traveller 


^Zi'.'.irt-w 


Figure  4      Examples  of  travel  obstacles 
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A  travel  hazard  is  defined  as  an  architectural  or  environmental 
obstruction  in  the  path  of  travel  that  cannot  be  easily  detected  and  ne- 
gotiated with  standard  long  cane  techniques,  effective  use  of  residual 
vision  or  other  mobility  techniques.  Examples  of  travel  hazards  are: 
metal  support  cables  for  utility  poles,  some  public  telephones,  stairs  with 
open  backs,  some  store  windows,  incorrect  placement  of  railings  on 
stairs,  irregular  intersections  with  offset  corners,  and  curb  ramps  de- 
signed with  only  the  wheelchair  traveller  in  mind  (2).  (See  Figure  5.) 
Appendix  F  outlines  other  architectural  hazards  frequently  encountered 
by  visually  impaired  travellers. 

The  path  visually  impaired  people  remember  is  the  one  they  ex- 
perience; not  the  one  experienced  by  the  sighted  designer.  What  may 
appear  straightforward  and  uncluttered  to  the  fully  sighted  traveller,  may 
be  confusing  and  difficult  to  travel  through  for  the  visually  impaired 
traveller.  For  example,  a  square  room  with  much  equipment  against  the 
walls  may  be  experienced  as  hopelessly  complex  by  a  visually  impaired 
person  who  is  trailing  a  hand  (or  cane)  along  a  wall.  However,  if  a 
clearly  differentiated  surface  is  constructed  for  the  main  walkway  the 
room  may  be  relatively  simple  to  navigate.  This  surface  may  be  defined 
by  texture,  resiliency,  audition,  illumination  and/or  colour/brightness  con- 
trast. 

Recommenda  tions 

(i)    Understand  the  mobility  needs  of  visually  impaired  persons. 

(ii)   Analyze  building  features  from  the  perspective  of  these  needs 
to  minimize  obstacles  and  eliminate  travel  hazards. 
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Figure  5      Examples  of  travel  hazards 
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5.5      SENSORY  INFORMATION 


well  designed  environment  is  one  which  is  easy  to  navigate  in 
and  which  provides  the  traveller  with  a  rich,  readily  accessible 
array  of  sensory  information.  It  does  not  present  travel  hazards,  sensory 
deprivation  or  information  overload.  To  achieve  good  design  requires 
that  design  personnel  have  an  understanding  of  the  sensory  information 
needs  of  the  visually  impaired  traveller. 

In  addition  to  using  any  residual  vision  he  possesses,  the  visually 
impaired  traveller  utilizes  many  non-visual  cues  in  conjunction  with  the 
mobility  devices  described  in  3.4.  Non-visual  cues  include:  tactile  infor- 
mation, air  movements,  smell,  sound,  and  changes  in  air  temperature. 
The  sound  of  doors  opening  and  closing,  the  arrival  of  elevators,  vari- 
ations of  background  noise,  conversation,  and  vehicular  and  pedestrian 
traffic  noises,  all  create  non-visual  landmarks.  Some  buildings  offer  pri- 
marily visual  cues  to  direction  finding.  Most  visually  impaired  persons 
need  the  addition  of  non-visual  information. 

To  the  visually  impaired  person  with  usable  vision,  the  design  of 
the  visual  environment  is  even  more  important  than  to  the  sighted  per- 
son. Individuals  with  low  vision  require  very  high-quality  visual  information 
e.g.  optimum  use  of  colour/brightness  contrast  to  enhance  the  environ- 
ment, the  avoidance  of  visual  noise,  proper  illumination,  absence  of 
glare,  good  contrast  between  printed  information  and  its  background, 
and  satisfactory  proportions  for  letters  and  signs  (11).  (See  Figure  6.) 

It  is  good  practice  to  pair  the  non-visual  sensory  information  with 
the  visual.  For  example  if  cane-detectable,  textured,  warning  surfaces 
are  used  underfoot  throughout  a  building,  these  surfaces  should  include 
a  highly  colour/brightness  contrasted,  visual  component.  Thus  persons 
who  are  not  using  a  cane  and  are  relying  primarily  on  their  residual  vi- 
sion have  an  opportunity  to  receive  an  advance  visual  warning.  This 
pairing  of  non-visual  cues  with  visual  cues  enables  travellers  to  confirm 
their  visual  perceptions  and  to  compensate  for  visual  distortion  by  inte- 
grating their  vision  with  other  sensory  information.  Through  this  pairing  of 
cues,  the  designer  is  able  to  meet  the  individual  needs  of  a  larger  seg- 
ment of  the  visually  impaired  population. 
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Recommends  tions 

(i)  Use  only  very  high-quality  visual  information:  E.g.  make  opti- 
mum use  of  colour/brightness  contrast  to  enhance  the  environ- 
ment; avoid  visual  noise;  use  proper  illumination;  eliminate  glare 
through  the  use  of  matte  and  non-glare  surfaces;  ensure  good 
contrast  between  printed  information  and  its  background;  use 
recommended  proportions  for  letters  and  signs  (11). 

(ii)  Provide  non-visual  information  to  supplement  and  enhance  the 
visual  environment.  Consider  the  use  of  sound,  air  movement, 
smell,  tactile  information,  etc.,  for  communicating  with  and  di- 
recting travellers. 

(Hi)   Where  possible,  pair  non-visual  sensory  information  with  visual 
information. 

5.5.1   Vision 

(a)        Colour/Brightness  Contrast 

Lighting  and  colour  schemes  cannot  be  treated  separately.  Even 
optimum  illumination  may  not  assist  a  visually  impaired  person  to  travel 
safely  through  an  environment  if  objects  and  their  surrounding  areas 
present  very  little  colour/brightness  contrast.  Conversely,  the  eye  is  sen- 
sitive to  colour  experiences  only  if  the  strength  of  light  is  sufficient  to 
stimulate  the  eye.  The  level  of  light,  however,  must  not  be  overpowering 
or  misdirected  so  as  to  cause  glare;  glare  tends  to  veil  and  minimize 
colour  contrast. 

Colour  is  a  complex,  subjective  phenomenon  even  for  the  nor- 
mally sighted  individual.  The  effects  of  specific  eye  conditions  —  glau- 
coma, diabetic  retinopathy  and  arteriosclerotic  retinopathy  —  on  vision 
and  the  ability  to  detect  colours  have  not  been  clearly  established  in  the 
literature.  While  it  is  known  that  many  eye  conditions  cause  distortion  of 
colour  vision,  due  to  the  uniqueness  of  each  individual's  low  vision  spe- 
cific colour  deficits  have  not  been  uniformly  linked  to  specific  eye  condi- 
tions. However,  it  is  known  that  the  most  common  difficulty  experienced 
for  people  who  are  colour  blind  occurs  in  the  red  and  green  area  of 
perception.  Reds  and  greens  are  seen  as  varying  shades  of  gray.  Con- 
genital colour  blindness  affects  about  nine  percent  of  all  males  and  two 
percent  of  all  females. 

Studies  demonstrate  that  up  to  48  per  cent  of  the  elderly  who 
were  not  formerly  colour  blind  will  also  experience  minor  to  severe 
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i  a  i  I.  d 


(a) 

A  woman  is  able 
to  read  orienta- 
tion signage  in  a 
terminal  by  using 
her  low-vision  aid, 
a  monocular 


MENS  WASHROOM 


(b)      A  very  good  example  of  signage  which 
is  also  tactual.  The  sign  has  a  matte 
non-glare  surface 


Bonaventure 

Train  68 


(c) 


The  placement 
of  this  sign  and 
its  shiny  surface 
characteristics 
create  so  much 
glare  that  parts 
of  it  are  illegible 


tehawa  mi  i 

{Hope  Brc 

*  »urg  Pn 

Junction  Co 


Figure  6    Examples  of  well  and  poorly  designed  signage 
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changes  in  their  abilities  to  name  or  identify  colours  accurately  (13). 
The  lens  of  the  eye  yellows  with  age  and  the  environment  tends  to  take 
on  a  yellowish-brown  tint.  Colour  discrimination  becomes  more  difficult, 
particularly  in  the  blue  range  of  the  spectrum.  Also  fine  discrimination 
between  dark  colours  (black,  charcoal,  navy,  maroon,  brown)  and  be- 
tween light  colours  (pastel  pink  or  yellow,  beige,  off-white,  lavender)  is 
impaired. 

Colour  is  specified  by  its  three  components;  hue,  saturation  or 
chroma,  and  brightness  or  intensity.  Hue  is  the  sensory  correlate  of 
wave  length.  The  names  of  the  primary  colors  designate  hues.  Satura- 
tion or  chroma  refers  to  the  strength  or  richness  which  a  hue  appears 
to  possess.  A  stronger  hue  is  said  to  be  more  saturated.  Mixing  white 
light  with  a  color  dilutes  it:  white  added  to  red  turns  it  pink.  Brightness 
or  intensity  is  the  relative  amount  of  light  reflected  by  a  particular  hue. 
Brightness  value  can  be  altered  while  hue  and  chroma  remain  constant. 

Under  optimal  illumination  conditions,  all  persons  having  useful 
vision  are  able  to  perceive  at  least  some  differences  in  brightness,  while 
many  have  difficulty  discriminating  different  hues.  Therefore,  the  primary 
guiding  principle  in  colour  selection  should  be  choice  of  colour  combina- 
tions with  excellent  contrast  in  brightness  (1).  The  experience  of  colour 
is  at  its  maximum  with  orange,  yellow  and  light  green  colours,  but  de- 
creases with  red  and  violet  colours. 

Our  recommendations  regarding  colour  contrast  adhere  to  those 
found  most  frequently  in  the  literature.  Findings  from  the  1984/85  Work- 
shops on  Signage  for  Blind  and  Visually  Impaired  Persons  recommended 
that  colours  used  in  combination  with  each  other  should  differ  in  bright- 
ness value  from  each  other  by  a  factor  of  at  least  70  percent  (14).  This 
brightness  contrast  should  be  based  upon  the  following  formula: 

Contrast=  B1  -  B2  x  100 
B1 

Where       B1  =  reflectance  of  brighter  area 
B2  =  reflectance  of  darker  area 

Recommenda  tions 

(i)    Use  yellow,  orange  or  white  on  a  dark  or  black  background  to 
achieve  optimum  visibility  for  the  majority  of  the  visually  im- 
paired as  well  as  the  normally  sighted  population  (1).  Yellow 
and  orange  appear  to  be  the  most  discriminable  colours  (hues) 
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to  the  normal  eye,  the  aging  eye,  the  visually  impaired  eye, 
and  the  colour-blind  eye  (15)  (16)  (17). 

(ii)  When  designing  with  colour  against  surrounding  backgrounds, 
unnecessary  visual  clutter  and  confusing  pattern  must  be  elimi- 
nated. Many  visually  impaired  persons  experience  figure- 
ground  confusion. 

(Hi)  Carefully  selected  colour  should  be  used  to  emphasize  impor- 
tant features  in  a  room  and  to  assist  with  orientation.  Efficient 
and  consistent  use  of  a  planned  colour  scheme  can  make  ori- 
entation and  travel  safer  and  more  effective.  For  instance  a 
single  colour  should  be  used  for  all  emergency  exits  from  a 
building  and  all  emergency  apparatus  such  as:  fire  alarm  sta- 
tions, direct-line  telephones,  and  first-aid  equipment.  Efficient 
planning  of  colour  scheme  systems  can  result  in  an  environ- 
ment which  is  both  aesthetically  pleasurable  and  systemati- 
cally efficient. 

(iv)  Use  colours  which  contrast  in  brightness  and  hue  to  make 
signs  and  room  numbers  more  visible,  to  contrast  door  knobs 
and  frames  from  the  surrounding  wall  area,  to  call  attention  to 
the  area  leading  to  staircases  and  to  step  edges,  to  make 
handrails  stand  out  from  the  surrounding  wall  surface,  and  to 
highlight  the  edge  of  open  railway  platforms  and  other  drop-off 
areas  (18).  (See  Figure  7.) 

(v)  Use  colour  coding  to  assist  with  way  finding.  A  complex  termi- 
nal might  colour  code  certain  wings  to  assist  with  orientation. 

(vi)  Where  possible,  pair  colour  with  other  sensory  information,  e.g. 
a  coloured  lip  of  the  step  edge  paired  with  a  discriminable  tex- 
ture. 

(vii)  Where  colour/brightness  contrast  is  used,  the  colours  should 
differ  in  brightness  value  from  each  other  by  a  factor  of  at 
least  70  percent  based  upon  the  following  formula: 

Contrast^  B1  —  B2  x  100 
B1 

Where      B1  =  reflectance  of  brighter  area 
B2  =  reflectance  of  darker  area 
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(b)        Illumination 

The  Illuminating  Engineering  Society  defines  light  as  radiant  en- 
ergy evaluated  according  to  its  capacity  to  produce  visual  sensation. 
Light  is  measured  in  a  unit  called  lumen-hours  (Im-h);  the  symbol  is  Q. 
Illumination  is  the  result  of  light  falling  on  a  surface  and  is  measured  in 
foot-candles  or  lux.  One  lux  =  0.0929  foot-candles  (19). 

Factors  that  influence  how  well  a  visually  impaired  person  is  able 
to  see  objects  in  the  environment  include:  the  time  available  to  focus 
accurately  on  an  object;  the  size  of  the  object;  the  brightness  of  the  ob- 
ject; and  the  contrast  between  the  object  and  its  immediate  back- 
ground. 

Unfortunately  there  are  no  reliable  rules  governing  the  level  of 
illumination  required  by  individuals  with  various  eye  pathologies.  Individ- 
ual lighting  requirements  vary  considerably,  even  among  patients  with 
the  same  eye  pathologies.  However,  most  experimental  research  sub- 
stantiates the  fact  that  although  a  few  eye  pathologies  may  require  re- 
duced levels  of  illumination,  most  visually  impaired  persons  benefit  from 
increased  levels  of  illumination  in  general  and  from  individualized  lighting 
systems  which  can  be  focussed  and  adjusted  in  a  controlled  setting 
(20)  (21)  (22)  (23). 

While  illumination  must  be  adequate  to  enable  visually  impaired 
persons  to  utilize  their  vision  effectively,  it  must  also  be  directed  and 
controlled  so  that  it  does  not  create  glare.  Lens  and  corneal  problems 
can  mean  that  individuals  experience  more  problems  with  glare  and  will 
be  more  sensitive  to  light,  especially  if  it  is  directed  right  into  the  eye. 
Hence,  the  direction  and  spread  of  the  light  within  the  environment  is 
also  important.  Designers  should  understand  the  benefits  and  shortfalls 
of  different  kinds  of  light  —  fluorescent,  incandescent,  and  natural  — 
with  respect  to  the  needs  of  visually  impaired  travellers.  Appendix  G  re- 
views the  characteristics  of  various  kinds  of  light. 

The  level  of  illumination  must  be  consistent  throughout  a  setting. 
Many  visually  impaired  persons  experience  problems  with  light  adapta- 
tion, the  adjustment  of  the  eye  from  one  level  of  lighting  to  another. 
Physiologically  the  eye  adapts  more  quickly  from  dark  to  light  conditions 
than  it  does  from  light  to  dark.  Most  sighted  individuals  experience  an 
interval  of  diminished  vision  upon  leaving  a  dark  theatre  and  encounter- 
ing bright  sunlight.  For  people  with  normal  visual  functioning  this  interval 
lasts  only  a  few  minutes;  for  a  visually  impaired  person  with  severe  ad- 
aptation problems,  the  interval  can  last  for  several  hours. 
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(a) 


(b) 


Actually  shows  a  picture  of  a  stair  Shows  a  similar  stair  system  which  is 

system  with  three  steps.  The  terrazzo  much  more  visible  due  to  the 

brick  pattern  and  lack  of  any  contrasting  contrasted  nosings 
nosings  completely  obscure  the  stairs 


(c) 

Shows  another  example 
of  the  high  visibility 
created  by  contrasted 
nosings 


Figure  7      Stairs 
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Spectacle  filtering  lenses  can  be  helpful  to  those  visually  im- 
paired individuals  requiring  less  illumination.  The  lenses  filter  out  certain 
wavelengths  of  light  and  enhance  the  colour/brightness  contrast  in  the 
environment.  Some  visually  impaired  persons  may  use  filtering  lenses 
with  a  yellow,  red  or  darker  tint  to  eliminate  glare  indoors  or  outdoors, 
and  to  ease  the  time  necessary  for  visual  adaptation  to  extreme  lighting 
conditions. 

Due  to  changes  in  the  aging  lens,  the  elderly  population  as  a 
whole  requires  higher  levels  of  illumination.  An  80-year  old  needs  at 
least  three  times  as  much  light  on  a  task  to  see  with  the  same  clarity 
as  a  20-year  old.  However,  many  elderly  people  are  also  more  sensitive 
to  glare  due  to  changes  in  the  lens  from  the  natural  aging  process  (24). 

The  basic  requirement  is  to  get  enough,  but  not  too  much  light, 
where  it's  needed  without  glare  and  with  a  consistent  and  controlled  dis- 
tribution of  light  from  area  to  area.  Due  to  the  heterogeneity  of  the  visu- 
ally impaired  population,  the  answer  for  establishing  illumination  level  re- 
quirements in  transportation  terminals  and  other  public  buildings  lies  in 
finding  a  medium  level  of  illumination  that  would  be  able  to  benefit  the 
greatest  number  of  visually  impaired  and  sighted  persons  (25).  With  this 
point  in  mind  it  is  recommended  that  the  Illuminating  Engineering  Stan- 
dards (IES)  as  outlined  for  transportation  terminal  settings  in  the  IES 
Lighting  Handbook  Applications,  1987,  be  followed. 

Recommenda  tions 

(i)  Illumination  levels  must  be  adequate  to  enable  the  greatest 
number  of  visually  impaired  persons  to  utilize  their  vision  effec- 
tively. The  Illuminating  Engineering  Standards  (IES)  for  transpor- 
tation terminals  should  be  followed. 

(ii)  Lights  must  be  directed  and  controlled  so  that  they  do  not  cre- 
ate glare.  A  poorly  placed  sign  can  be  made  illegible  by  glare 
reflecting  from  its  surface.  The  light  source  must  be  evenly  dis- 
tributed on  the  object  or  environment  being  viewed  rather  than 
being  focussed  directly  into  the  viewer's  eyes.  (See 
Figure  8). 

(Hi)  Matte  finishes  should  be  used  in  the  environment  in  preference 
to  highly-reflective,  glare-promoting  surfaces.  These  surfaces 
include  highly  polished  furniture  or  flooring,  shiny  metals,  glass 
and  mirrored  or  ceramic-tile  surfaces. 
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(a) 

Portrays  an  escalator  which 
has  an  excessive  amount  of 
glare  from  the  glass  dome  at 
the  top  and  very  low  illumina- 
tion levels  as  it  descends. 
This  could  present  a  major 
problem  for  someone  who 
has  light  adaptation  problems 
or  problems  with  glare 


(b) 

Demonstrates  how  glare  from 
the  bright  windows  can  conceal 
the  luggage  cart  left  in  the 
middle  of  the  circulation  area 


Figure  8      Examples  of  poor  illumination 
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(iv)  An  environment  should  present  a  constant  level  of  adequate  illu- 
mination to  pedestrians  as  they  move  from  one  part  of  the  ter- 
minal to  another.  Illumination  levels  should  be  constant  from 
one  room  to  the  next.  On  a  bright  day  large  windows  which  are 
not  tinted  or  shielded  can  cause  serious  illumination  level  incon- 
sistencies in  a  room. 

(v)  Particular  attention  should  be  given  to  areas  such  as  elevators, 
stairs  and  landings  which  are  often  inadequately  lit  in  compari- 
son to  the  rooms  opening  onto  them  (26). 

(vi)  Use  light  to  accentuate  signage,  stairs,  handrails,  and  other  de- 
cision-making points. 

(vii)  Use  decor  and  colour  to  regulate  and  enhance  the  light  avail- 
able in  a  room.  Most  of  the  light  that  enters  our  eyes  has  not 
come  directly  from  its  source  but  has  been  reflected  off  the 
ceiling  and  walls  and  off  objects  in  the  room  (26).  Light- 
coloured  decors  reflect  more  light  while  dark-colour  decors  tend 
to  absorb  the  light  in  a  room. 

5.5.2  Audition 

Audition  is  especially  important  to  a  visually  impaired  person. 
When  vision  is  not  functioning,  or  not  functioning  well,  hearing  may  pro- 
vide some  of  the  information  about  the  environment  usually  received 
through  vision.  Hearing  like  sight  is  a  long-distance  sense  which  can  tell 
an  individual  what  is  farther  out  in  the  environment.  It  helps  to  appreci- 
ate depth  by  identifying  the  existence  of  space  and  the  distance  through 
space  to  a  sound  reflecting  surface  or  a  sound  emitting  object.  Hearing 
also  enables  comprehension  of  some  of  the  characteristics  of  the  envi- 
ronment. A  person  can  learn  to  use  reflected  sound  to  determine 
whether  a  room  is  large  or  small  and  to  infer  the  type  of  furnishings  pre- 
sent (27). 

Sound  is  a  form  of  energy  that  travels  through  a  medium  — 
such  as  air  —  in  a  series  of  pressure  waves.  It  is  characterized  by  in- 
tensity, frequency  and  phase  (28).  In  general,  intensity  is  perceived  as 
loudness  and  frequency  is  perceived  as  pitch.  Phase  can  affect  both 
the  loudness  and  pitch  of  a  received  sound  when  sounds  from  a  given 
source  arrive  at  the  listener's  ear  having  travelled  over  different  routes. 

In  order  to  make  optimum  use  of  the  sounds  in  their  environ- 
ment, visually  impaired  people  must  be  able  to  discriminate  and  identify 
sounds  and  localize  the  source  of  a  sound.  Once  a  sound  is  recognized 
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and  localized,  it  can  be  utilized  effectively  to  orient  in  an  environment. 
Individuals  may  wish  to  walk  towards  the  source;  avoid  it;  or  perhaps 
use  it  as  an  auditory  landmark  to  orient  themselves  in  their  environment. 
Factors  that  may  interfere  with  this  process  include:  an  environment 
which  produces  too  high  a  level  of  echo  reflection  and  ambient  sound, 
sound  shadows  and  the  masking  of  sound. 

High  levels  of  echo  reflection  and  ambient  sound  are  commonly 
found  in  rooms  which  have  poor  acoustics;  large  empty  rooms  faced 
with  materials  that  reflect  sound  efficiently.  These  rooms  are  said  to  pre- 
sent sound  glare  (29).  Some  such  rooms  reflect  sound  so  well  that  it 
bounces  and  interferes  with  itself  creating  a  room  which  is  tiring  to  the 
listener. 

Sound  shadows  and  masking  of  useful  sound  also  present  prob- 
lems to  the  visually  impaired  traveller.  A  sound  shadow  is  a  change  in 
sound  created  when  there  is  an  object  between  a  sound  source  and  the 
perceiver  (30).  An  example  of  this  could  be  the  visually  impaired  person 
trying  to  cross  the  street  by  effectively  utilizing  the  sound  of  traffic  flow 
patterns,  however  this  time  those  sounds  may  be  distorted  or  partially 
blocked  by  the  presence  of  a  large  truck  parked  between  the  crossing 
position  and  the  traffic  sounds.  Individuals  must  learn  to  recognize  the 
presence  of  sound  shadows  so  as  to  prevent  them  from  interfering  with 
critical  sensory  information. 

The  masking  of  sound  occurs  when  one  or  more  sounds  inter- 
fere with  the  reception  of,  or  blocks  out,  a  desired  sound  (31).  Crowds 
often  mask  or  change  sounds  that  normally  emanate  from  a  specific 
auditory  landmark.  For  visually  impaired  people  to  be  able  to  discrimi- 
nate and  identify  sounds  under  masking  noise  conditions  requires  con- 
centrated attention  toward  that  which  they  want  to  hear.  They  must  also 
tune  out  those  auditory  elements  which  are  irrelevant  for  their  purposes. 
Of  course,  sometimes  the  masking  sound  becomes  so  loud  that  no 
amount  of  attention  or  concentration  will  enable  the  blind  person  to  hear 
the  softer  noise  (32).  A  jet  that  roars  overhead  masking  sounds  of  traf- 
fic flow  patterns  renders  the  visually  impaired  traveller  temporarily  immo- 
bile. 

Typical  auditory  cues  could  be: 

•     the  sound  of  a  ventilator  fan  by  which  one  could  identify  one's 
position  in  a  particular  hallway. 
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•  the  sound  of  children  playing  by  which  one  could  identify  the 
location  of  a  playground  and  thus  verify  one's  location  in  the 
environment. 

•  the  sound  of  an  elevator  door  opening  can  be  used  to  deter- 
mine one's  position  by  localizing  the  sound  and  determining  po- 
sition in  relation  to  the  elevator. 

•  the  sound  of  traffic  flow  to  provide  information  as  to  the  safe  di- 
rection to  cross  a  street. 

Visually  impaired  persons  also  rely  on  reflected  sound  and  echo 
detection  for  travelling.  The  effective  use  of  reflected  sound  to  avoid  ob- 
stacles is  termed  'object  perception'.  Object  perception  is  the  process 
of  determining  the  presence  of  an  object  in  one's  path  by  hearing  re- 
flected sound  returning  from  the  object.  Echo  detection  or  echo  location 
is  a  related  phenomenon  that  refers  to  detecting  the  presence  or  ab- 
sence of  a  surface  or  object  outside  of  one's  path  by  utilizing  reflected 
sound.  Visually  impaired  persons  gain  much  useful  information  for  orien- 
tation and  mobility  by  using  the  presence  or  absence  of  reflected 
sound. 

Public  address  systems  can  become  very  important  in  relaying 
critical  information  to  visually  impaired  persons.  This  is  especially  true  in 
a  setting  where  signage  and  print  information  are  not  provided  in  an  ac- 
cessible form  for  a  visually  impaired  person.  In  order  to  be  usable  such 
address  systems  must  provide  high  quality  voice  components  that  are 
clearly  audible  above  the  regular  ambient  noise  level  in  the  setting. 

Recommenda  tions 

(i)  Use  carpets,  acoustical  tiles  and  furniture  in  moderation  to  re- 
duce sound  glare  in  a  room  without  creating  an  acoustically 
dead  environment.  Some  degree  of  sound  reverberation  is  nec- 
essary to  get  the  feel  for  a  space;  therefore  the  use  of  both 
carpets  and  acoustical  ceiling  tile  in  a  moderately  used  corridor 
should  be  avoided. 

(ii)  Break  down  large  areas  into  a  succession  of  smaller  areas 
which  are  more  easily  negotiated  by  a  visually  impaired  person. 
Use  a  series  of  continuous  sound  producing  beacons  (water 
fountains,  escalators,  etc.)  to  create  an  overlapping  guidance 
system  of  non-visual  landmarks. 
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(Hi)  Screen  noise  sources  to  ensure  that  sounds  intended  to  give 
directional  guidance  are  not  masked  by  undesirable  noise 
emissions.  Air  conditioning  units,  electrical  transformers  or 
service  entrances  may  mask  the  sounds  intended  to  give  di- 
rectional guidance  in  a  busy  terminal.  Sound  cues  are  fre- 
quently taken  from  sounds  emitted  by  elevators,  escalators 
and  exit  doors  (33). 

(iv)  A  well  designed  aural  environment  strives  to  keep  noise  that  is 
generated  outside  from  entering  an  interior  sound  pattern;  and 
to  keep  sound  that  is  generated  inside  from  bouncing  around 
and  creating  undesirable  background  noise.  Glass,  unless  it  is 
double-spaced  acoustic  glass,  is  a  particularly  poor  sound 
buffer  and  should  be  used  with  caution. 

(v)  Consider  how  your  planned  circulation  paths  will  stand  out 
when  defined  by  a  sound  pattern  energized  by  a  tapping  cane. 
Remember  that  recessed  doors  can  be  echo  identified,  differ- 
ent floor  coverings  reflect  different  sounds,  and  cross  halls 
may  be  perceived  by  a  sudden  absence  of  reflected  sound. 

5.5.3  Touch 

The  sense  of  touch  also  serves  as  an  important  source  of  envi- 
ronmental information  for  a  visually  impaired  person.  For  the  totally  blind 
person  this  source  of  sensory  information  is,  in  most  situations,  secon- 
dary only  to  audition.  The  visually  impaired  person  with  usable  vision 
relies  on  the  sense  of  touch  to  backup  and  confirm  information  received 
through  vision  and/or  audition.  For  the  deaf-biind  person  the  sense  of 
touch  must  play  a  primary  role  in  providing  environmental  information. 

Touch  provides  information  to  visually  impaired  persons  about 
their  immediate  environment.  The  tactile  quality  of  surfaces  within  a 
building  can  be  designed  to  provide  important  information  regarding  ori- 
entation and  directional  cues.  They  can  also  be  designed  to  provide 
consistent  'messages'  such  as  information  on  emergency  systems,  or 
warnings  regarding  environmental  changes,  through  the  consistent  use 
of  a  detectable  warning  surface.  (See  Figure  9.)  Through  the  use  of 
well  designed  orientation  aids,  such  as  tactile/large  print  maps,  touch 
can  also  serve  to  provide  some  visually  impaired  persons  with  a  means 
to  assist  with  higher  level  comprehension  of  a  complex  spatial  organiza- 
tion. 
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Touch  is  a  general  term.  It  refers  to  the  study  of  both  passive 
and  active,  cutaneous  and  kinesthetic  experiences.  Passive  touch  may 
be  seen  as  involuntary  i.e.  a  stimulus  is  imposed  on  a  person's  skin: 
whereas  active  touch  is  voluntary,  directed  and  purposeful  i.e.  a  person 
actively  touches  something  else.  In  passive  touch,  the  receptors  in  the 
skin  and  underlying  tissue  are  stimulated.  Active  touch  involves  the  vol- 
untary exploratory  and  manipulative  use  of  the  skin,  and  hence  stimula- 
tion of  receptor  systems  in  the  muscles,  tendons,  and  joints  —  the  kin- 
esthetic system  (34). 

For  the  purposes  of  this  manual  the  more  passive  experience  of 
touch  is  described  as  'tactual  perception';  the  more  active  experience 
of  touch  is  described  as  'haptic  perception'  (35).  Controversy  still  exists 
in  the  literature  regarding  which  experience  provides  the  user  with  the 
more  superior  form  of  information. 

It  is  important  to  understand  some  of  the  functional  characteris- 
tics of  touch  that  differentiate  it  from  other  sensory  systems,  and  to  rec- 
ognize how  a  visually  impaired  person  might  use  these  characteristics  in 
travel  situations. 

Unlike  the  visual  system,  the  system  of  touch  provides  environ- 
mental information  in  a  much  more  serial  and  fragmented  manner.  While 
the  amount  of  fragmentation,  depends  to  some  degree  on  the  tactual 
exploration  skills  exhibited  by  the  visually  impaired  person,  the  manner 
in  which  information  is  processed  from  the  sense  of  touch  ensures  that 
a  certain  degree  of  fragmentation  and  serial  presentation  is  inevitable. 

For  example,  a  sighted  person  can  visually  scan  a  room  and 
immediately  receive  simultaneously  presented  visual  feedback  that  helps 
the  individual  form  an  integrated  mental  picture  of  the  spatial  relations  of 
objects  in  the  room.  The  same  room  can  be  explored  haptically  by  a 
visually  impaired  person  who  has  very  limited  vision,  or  no  vision.  To 
independently  gain  familiarity  with  this  same  space  the  individual  must 
physically  explore  the  space  piece  by  piece.  The  individual  may  choose 
to  trail  the  perimeter  identifying  objects,  and  then  move  in  a  gridwork 
fashion  across  the  interior  of  the  room. 

The  result  is  that  for  the  visually  impaired  person  the  information 
received  is  gained  much  more  slowly  and  is  presented  in  a  piecemeal 
manner.  The  person  then  must  be  able  to  cognitively  remember  the  lo- 
cations of  objects  in  the  room  and  pull  the  pieces  together  to  reason- 
ably determine  how  one  object  in  the  room  spatially  relates  to  another 
object  in  the  room.  Simple  straightforward  design  elements,  incorporat- 
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The  detectable  warning  surface  should  be  positioned  parallel  to 
the  open  platform  edge.  It  should  extend  for  the  full  length  of  the 
platform;  and  it  should  maintain  a  depth  of  61  cm  from  the  open 
edge  of  the  platform 


Figure  9     Proposed  detectable  warning  surface  on  an  ele- 
vated platform 
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ing  good  wayfinding  elements  and  right-angle  configurations,  can  greatly 
assist  in  formulating  a  clear  mental  picture  of  the  space. 

What  may  appear  simple  and  straightforward  to  the  visual  sys- 
tem, may  seem  complex  and  difficult  to  discriminate  and  identify  through 
the  sense  of  touch  alone.  With  the  exception  of  the  discrimination  of 
some  textures,  the  sense  of  touch  can  not  process  the  same  type  of 
stimulus  and  degree  of  complexity  as  the  visual  system.  This  is  very 
evident  in  reviewing  the  usability  of  some  of  the  current  tactile  display 
boards  and  maps  which  have  been  developed  based  primarily  on 
sighted  aesthetics.  The  content  and  figure-ground  presentations  of  such 
aids  often  present  a  sense  of  clutter  and  information  overload  to  the 
tactual  reader.  There  are  principles  of  design  given  in  the  literature  that 
should  govern  the  development  of  tactile  graphic  aids.  Such  aids  should 
be  developed  through  the  assistance  of  a  local  consultation  team  that  is 
well  aware  of  these  principles  so  as  to  ensure  maximum  legibility  for 
most  users.  Information  that  is  being  provided  in  the  travel  environment 
must  be  clearly  discriminable  and  detectable  through  the  sense  of 
touch. 

In  order  to  prevent  adaptation  from  occurring,  touch  should  be 
light  and  constant.  The  role  of  movement  differs  considerably  for  vision 
and  touch.  In  vision,  movement  may  impede  perception  of  surface  quali- 
ties, but  in  touch,  it  is  lack  of  movement  that  is  most  damaging.  The 
touch  organ,  when  kept  motionless  relative  to  the  object,  is  beset  with  a 
partial  anesthesia.  Movement  is  as  indispensable  to  touch  as  light  is  to 
vision  (36).  When  providing  tactual  cues,  such  as  detectable  floor  or 
wall  surfaces,  to  a  visually  impaired  traveller  it  is  important  to  ensure 
that  the  detectable  surface  extends  in  sufficient  dimension  to  allow  a 
visually  impaired  traveller  adequate  time  to  sense  the  surface  and  react 
to  it  while  moving  across  the  surface. 

In  order  to  enable  the  visually  impaired  traveller  to  utilize  the 
sense  of  touch  most  effectively  to  gain  information  in  the  travel  environ- 
ment, the  designer  must  be  aware  of  effective  haptic  exploration  tech- 
niques. Visually  impaired  individuals  who  have  lost  their  vision  later  in 
life  may  be  able  to  explore  their  environment  very  effectively  by  using 
the  sense  of  touch.  However,  some  congenitally,  visually  impaired  per- 
sons may  not  have  developed  good  manual  dexterity  skills  due  to  lack 
of  opportunity  for  visual  imitation  and  modelling,  or  delays  in  early  motor 
development.  The  inability  to  utilize  effective  haptic  exploration  tech- 
niques limits  the  amount  and  complexity  of  information  these  individuals 
can  receive  through  the  sense  of  touch. 
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Some  visually  impaired  persons  have  medical  conditions  that 
may  impinge  on  the  ability  to  discern  information  through  their  sense  of 
touch.  Individuals  with  diabetes  or  other  circulatory  problems  may  expe- 
rience a  lessened  sensitivity  in  their  peripheral  extremities.  A  natural 
process  of  aging  results  in  lessened  sensitivity  for  some  elderly  persons. 
For  some  individuals  even  calluses  on  the  fingers  can  result  in  less  in- 
formation being  received  through  the  fingertips.  Individuals  who  have  ex- 
perienced stroke  or  other  neurological  injury  may,  depending  upon 
where  the  injury  is  in  the  brain,  experience  problems  with  receiving  and 
processing  information  from  their  sensory  systems. 

As  for  other  sensory  systems  discussed  in  this  manual,  it  is  im- 
portant always  to  consider  pairing  sensory  information.  This  could  mean 
not  only  providing  a  detectable  warning  surface  that  is  tactually  dis- 
criminable,  but  also  utilizing  a  surface  that  will  provide  a  difference  in 
audition  and  visual  cues  from  its  surrounding  surface. 

Recommends  tions 

(i)  The  sense  of  touch  presents  information  in  a  serial  and  frag- 
mented form  when  compared  to  vision.  To  assist  with  the  un- 
derstanding of  spatial  relations  in  a  setting,  the  design  should 
follow  wayfinding  principles  and  utilize  simple,  right-angle  con- 
figurations for  room  layout. 

(ii)  Tactile  cues  such  as  detectable  floor  or  wall  surfaces  should 
be  of  sufficient  dimension  to  allow  a  visually  impaired  person 
adequate  time  to  sense  and  react  to  the  surface  while  moving 
through  the  terminal. 

(Hi)  Tactile  cues  utilized  for  warning  surfaces  must  be  clearly  dif- 
ferentiated from  other  surfaces  in  the  setting  and  must  be  lo- 
cated consistently  throughout  the  setting.  Installation  must  oc- 
cur in  one  time  period  throughout  the  setting.  The  tactile  warn- 
ing surface  must  be  clearly  detectable  under  both  foot  and 
cane. 

(iv)  Tactile/ low  vision  graphic  maps  should  be  made  available  to 
visually  impaired  persons.  These  should  be  portable  and  be 
designed  for  optimum  usability.  Their  development  should  fol- 
low established  guidelines  in  the  literature  and  be  undertaken 
through  input  from  the  local  consultation  team. 

(v)  Tactual  orientation  cues  should  be  presented  in  the  environ- 
ment paired  with  other  sensory  information.  The  walls  leading 
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into  a  specific  wing  of  a  building  might  not  only  feel  different  to 
the  sense  of  touch,  they  might  also  be  painted  a  different 
colour  and  provide  a  different  sound  quality. 

(vi)  Extremely  uneven,  rough  or  sharp  surfaces  should  not  be  util- 
ized for  wall  surfaces.  These  surfaces  are  unpleasant  to  the 
sense  of  touch  and  can  interfere  with  any  necessary  trailing  of 
the  surface. 


5.6      WAYFINDING 


he  recommendations  and  descriptions  of  how  visually  impaired 
persons  travel  given  thus  far  have  been  developed  by  visually 
impaired  persons  and  persons  working  closely  with  them.  The  tech- 
niques and  methodologies  we  have  mentioned  make  it  possible  for  a 
visually  impaired  person  to  travel  independently  in  a  less  than  friendly 
environment. 

Recently  a  growing  understanding  has  emerged  among  design- 
ers, builders  and  building  operators  of  the  travel  concerns  experienced 
by  visually  impaired  persons.  As  a  result,  a  design  science  called 
'wayfinding'  is  receiving  increased  attention. 

A  wayfinding  system  for  any  terminal  environment  encompasses 
environmental  communication,  destinations,  routes,  reference  points, 
tenants'  input  and  —  in  deference  to  the  newness  of  the  science  —  ex- 
perimentation/implementation and  evaluation.  You  will  see  that  the 
wayfinding  components  recast  the  concerns  of  the  visually  impaired 
traveller  into  a  logic  that  can  be  addressed  by  terminal  developers. 

(a)  Environmental  Communication  is  the  wayfinding  term  for  sensory 
information.  Four  categories  are  used:  visual,  tactual,  audition, 
and  combinations  of  the  first  three  categories. 

(b)  Destinations  include  an  array  of  points  that  are  defined  by  an- 
swering the  question:  "Where  does  the  person  entering  the  ter- 
minal wish  to  go  within  the  terminal  building?"  This  aspect  of  the 
wayfinding  system  assists  building  planners  to  develop  routes 
and  reference  points  that  will  be  understood  easily  by  visually 
impaired  persons. 

(c)  Wayfinding  routes  ideally  have  few  obstacles  and  no  hazards. 
They  are  defined  by  the  shorelines  and  environmental  cues  of 
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the  wayfinding  system.  They  are  as  direct  as  possible  between 
important  locations  e.g.  check-in  counters  and  departures  gates, 
or  arrival  gates  and  ground  transportation  pick-up  points.  Most 
importantly  they  are  designed  so  that  a  visually  impaired  traveller 
can  move  over  them  with  confidence,  knowledge  and  safety. 

(d)  Wayfinding  reference  points  are  made  available  at  all  decision 
making  points  along  terminal  routes.  Signage,  public  address, 
and  structures  described  on  terminal  maps  are  all  used  to  assist 
the  visually  impaired  traveller  in  deciding  on  the  appropriate  di- 
rection of  travel.  A  good  wayfinding  system  often  uses  more  that 
one  reference  point  to  carry  a  specific  decision  making  mes- 
sage. 

(e)  Tenants'  input  to  a  terminal  wayfinding  system  is  sought  be- 
cause the  nature  of  the  concession  —  restaurant,  lounge,  hotel 
—  creates  an  overlay  of  travel  patterns  on  the  routes  and  desti- 
nations selected  solely  for  travel  purposes.  Additionally,  high  am- 
bient noise  could  mask  some  of  the  environmental  cues  of  the 
wayfinding  system.  This  interference  could  result  in  confusion  for 
the  traveller  and  in  lost  business  for  the  concessionaire.  To  fore- 
stall this  circumstance,  the  concessionaires  are  involved  in  the 
planning  stages  of  the  building  wayfinding  system  design. 

(f)  Because  wayfinding  science  is  in  its  infancy,  some  experimenta- 
tion with  the  design  is  expected.  During  the  design  stages  con- 
sumer groups,  tenants'  groups  and  terminal  operators  are  con- 
sulted. Even  so  the  system  is  tested  after  it  is  in  place  and  fre- 
quently minor  changes  must  be  implemented. 

Appendix  H  describes  wayfinding  systems  that  could  adequately 
meet  the  needs  of  visually  impaired  travellers  in  transportation  terminals. 
To  elaborate  on  how  the  travellers  concerned  could  use  such  a  system, 
two  examples  of  travel  problem-solving  are  given  in  the  Appendix. 
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SPECIFIC  DESIGN 
RECOMMENDATIONS 


6.1       GENERAL 


he  general  principles  of  design  discussed  in  Part  5  are  rein- 
forced in  the  specific  remarks  found  in  this  Part.  The  current  Ca- 
nadian standards  do  not  deal  with  visual  impairment  and  access  issues 
in  sufficient  depth.  The  information  in  this  Part  is  meant  to  supplement 
existing  accessibility  standards  with  regard  to  access  for  visually  im- 
paired persons.  The  recommendations  deal  specifically  with  visual  im- 
pairment and  access  issues  and  do  not  address  accessibility  needs 
specific  to  other  disability  groups.  Therefore,  they  must  also  be  applied 
in  conjunction  with  the  broader  existing  standards  and  recommendations 
that  have  been  developed  for  all  disabled  persons. 

The  recommendations  listed  below  should  be  used  in  conjunc- 
tion with  the  guidelines  cited  in  the  British  Columbia  Building  Code,  Sec- 
tion 3.7,  except  where  differences  and  additions  are  noted.  Where  infor 
mation  is  quoted  from  another  building  code  or  standard,  that  source  is 
identified. 


6.2      INTERIOR 


6.2.1    Entrances 

(a)  Entrances  should  be  situated  centrally  and  in  such  a  way 
that  they  are  easy  to  find.  In  order  that  they  may  be  seen  from  a  dis- 
tance, they  should  be  colour/brightness  contrasted  from  the  surrounding 
area.  Appropriate  signage  (see  6.2.7)  should  clearly  designate  the  build- 
ing entrance.  Accessible  building  entrances  should  lead  to  a  main  lobby 
or  main  corridor. 

(b)  Main  entrances  should  connect  with  public  transportation 
stops,  accessible  parking,  passenger  loading  zones  and/or  public 
streets  or  sidewalks.  The  entrance  should  be  approachable  by  a  safe 
pedestrian  walkway.  Access  routes  to  the  building  entrance  from  public 
transportation  stops  should  not  require  travellers  to  cross  a  parking  lot, 
nor  behind  parked  cars. 

(c)  Information  desks,  signs,  etc.,  must  be  consistently  placed 
and  readily  locatable. 
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(d)  Entry  doors  should  comply  with  recommendations  of  6.2.13. 
There  should  be  no  step  up  or  down  immediately  on  either  side  of  an 
entry  door. 

(e)  Entrance  ways  should  be  illuminated  with  transitional  illumina- 
tion. In  the  case  of  a  glass  exterior  door,  the  exterior  light  should  be 
diffused  and  attenuated  by  means  of  light  diffusing  materials  (37).  Visu- 
ally impaired  persons  frequently  experience  light  adaptation  concerns, 
especially  if  a  dark  corridor  leads  to  a  brightly  illuminated  exterior  door; 
a  plate  glass  door  on  a  bright  sunny  day,  for  example. 

6.2.2  Lobbies/Open  Areas 

(a)  Where  possible  large  open  areas  should  be  divided  into 
smaller,  regular  right-angled  spaces.  This  can  be  done  through  the  ef- 
fective use  of:  acoustical  ceiling  and  wall  treatments,  detectable  floor 
textural  differences,  and  landscaping  and  furniture  arrangement.  All  land- 
scaping and  furniture  treatments  should  be  out  of  main  travel  passage- 
ways and  should  comply  with  clearance  dimensions  cited  in  6.2.3. 

(b)  Large  open  areas  which  have  functional,  main  circulation 
routes  should  define  these  routes  with  detectable,  floor  surfaces.  These 
surfaces  should  be  differentiated  from  the  surrounding  flooring  by  use  of 
one  or  more  of  the  following:  colour/brightness  contrast,  auditory  cues, 
resiliency,  and/or  texture.  The  surfaces  should  feature  a  matte,  non- 
glare  finish.  One  example  of  this  differentiation  is  light-coloured  vinyl 
flooring  utilized  for  the  main  circulation  route  in  a  lobby  otherwise  cov- 
ered with  dark  carpeting.  Textured  surfaces  used  throughout  a  building 
must  be  consistent  and  be  clearly  distinguishable  from  detectable  warn- 
ing surfaces  described  in  6.2.5. 

(c)  All  queue  areas  should  be  clearly  designated.  They  should 
be  located  so  that  queues  do  not  obstruct  main  circulation  routes. 

6.2.3  Passageways 

(a)  Clearance  dimensions  for  all  interior  travel  passageways 
should  be  as  follows: 

minimum  overhead  clearance  1980  mm; 

minimum  clearance  width  1500  mm. 

Side  protrusions  shall  not  reduce  the  minimum  clearance 
width.  Anything  that  protrudes  more  than  100  mm  from  a  passageway 
wall  must  have  leading  edges  mounted  at  or  below  650  mm  above  the 
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finished  floor.  (See  Appendix  I.)  Where  possible,  wall  mounted  objects 
should  be  recessed  rather  than  projected. 

These  recommended  dimensions  are  based  on  the  long- 
cane  travel-clearance  dimensions.  However,  many  low-vision  people 
may  rely  on  their  residual  vision  rather  than  on  a  cane.  For  these  indi- 
viduals any  protrusions,  even  those  less  than  100  mm,  may  pose  a 
travel  concern.  Therefore,  it  is  preferable  that  there  not  be  any  projec- 
tions into  travel  passageways.  If  projections  of  less  than  100  mm  are 
unavoidable,  they  should  be  colour/brightness  contrasted  so  as  to  be 
more  visually  discernible  for  some  low-vision  travellers. 

(b)  All  stairs  opening  into  a  passageway  must  be  preceded  by 
the  detectable  warning  surface  described  in  6.2.5.  It  is  preferable  that 
vertical  level  changes  (i.e.  stairs  or  ramps)  be  located  out  of  the  direct 
walkway  or  corridor  route. 

6.2.4  Emergency  Exits/Alarm  Systems 

(a)  The  decibel  rating  for  ease  of  recognition  of  audible  alarms 
by  visually  impaired  persons  who  do  not  have  a  hearing  impairment  is 
90-98  decibels  at  3  metres  (38).  However,  in  order  to  alert  individuals 
properly,  the  audible  emergency  alarms  should  produce  a  sound  that 
exceeds  by  15  decibels  the  equivalent  ambient  sound  level  in  the  area, 
or  exceeds  by  5  decibels  any  maximum  sound  level  with  a  duration  of 
30  seconds,  whichever  is  louder.  The  alarm  shall  in  no  case  exceed 
120  decibels  (39).  The  alarm  should  be  intermittent  in  order  to  assist 
with  sound  localization  and  to  allow  individuals  to  utilize  other  auditory 
cues  that  may  be  present. 

The  alarm  needs  to  be  loud  enough  to  alert  the  visually  im- 
paired person  to  an  emergency  situation  and,  at  the  same  time,  not  be 
excessively  loud  so  as  to  disorient  and  mask  other  audible  cues  used 
for  orientation  and  egress. 

(b)  The  placement  of  an  alarm  must  be  such  that  visually  im- 
paired persons  can  localize  the  sound  through  audible  and  visual  cues, 
and  effectively  navigate  the  route  to  the  emergency  exit  door.  Therefore 
the  alarm,  audible-signal  appliance  should  be  placed  immediately  above 
the  emergency  exit  door.  Because  in  large  buildings  more  audible-signal 
appliances  than  exit  doors  would  likely  exist,  the  additional  appliances 
should  be  located  so  that  they  form  an  audible  pathway  to  the  emer- 
gency exit  door.  The  appliances  could  be  placed  in  the  ceilings  of  corri- 
dors, foyers,  rooms,  etc.  if  an  exit  door  did  not  exist  within  the  immedi- 
ate vicinity. 
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(c)  All  signage  on  the  emergency  exit  door  should  comply  with 
6.2.7. 

(d)  In  order  to  assist  with  egress,  staff  should  be  well  trained  in 
emergency  procedures  and  the  emergency  escape  routes  could  be 
clearly  indicated  on  relevant  orientation  aids  as  described  in  6.2.8. 
These  aids,  tactile/large  print  maps  and/or  audio  maps,  could  be  made 
available  at  information  booth/check-in  counters.  All  such  maps  should 
clearly  indicate  emergency  exit  routes  and  provide  information  concern- 
ing egress  during  an  emergency. 

(e)  A  clear  and  accessible  approach  to  an  emergency  exit  is 
vital  for  the  visually  impaired  person.  Therefore,  all  exit  routes  must 
comply  with  the  clearance  dimensions  for  safe  unobstructed  travel  given 
in  6.2.3  (a). 

(f)  All  illumination  should  comply  with  the  recommendations 
given  in  5.5.1  (b).  To  assist  with  adaptation  concerns,  the  lighting  level 
should  be  consistent  within  50  metres  of  the  exit  door.  This  is  especially 
important  for  effective  night-time  egress. 

(g)  In  order  to  facilitate  identification  by  visually  impaired  per- 
sons, the  exit  door  should  be  painted  in  a  colour/brightness  contrast 
from  the  surrounding  wall.  The  colour  for  emergency  exit  doors  should 
be  consistent  throughout  the  building  and  different  from  other  door 
colours  in  the  building. 

(h)  The  visually  impaired  person  not  only  must  locate  the  exit 
route/doorway  after  hearing  the  alarm  but  also  be  able  to  exit  the  door- 
way safely.  A  clear  path  (see  6.2.3  (a))  of  50  metres  beyond  the  door- 
way is  desirable.  Should  there  be  any  barriers  or  obstacles  within  the 
path  of  travel,  colour/brightness  contrast  and  lighting  cues  should  be 
used.  The  area  immediately  beyond  the  doorway  should  not  have  any 
sudden  elevation  changes,  e.g.  steps.  All  stairs  must  be  properly 
marked  by  the  detectable  warning  surface  as  outlined  in  6.2.5. 

6.2.5  Detectable  Warning  Surfaces 

Based  on  research  conducted  to  date,  the  chacteristics  of  the 
detectable  warning  surface  material  outlined  in  Appendix  J  appear  most 
promising  (36).  However,  while  this  material  has  been  thoroughly  re- 
searched regarding  usage  at  elevated  subway  platforms,  further  docu- 
mented research  is  required  before  it  could  be  recommended  for  usage 
at  curb  cuts  and  stairways.  It  is  important  that  all  research  be  com- 
pleted in  this  area  prior  to  installation  at  any  of  the  settings  outlined  in 
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6.2.5(d).  The  findings  of  such  research  will  define  the  warning  surface 
chacteristics  to  ensure  that  a  uniform  warning  message  is  presented  to 
visually  impaired  travellers.  The  selected  surface  should  be  installed 
throughout  a  building  as  far  as  possible  in  a  single  application  rather 
than  being  installed  piecemeal  over  a  period  of  time. 

(a)  The  detectable  warning  surface  must  be  easily  detected  by 
visually  impaired  persons  who  may  be  utilizing  one  or  more  of  a  wide 
variety  of  mobility  systems,  e.g.  residual  vision,  the  long  cane,  guide 
dog.  Therefore  the  surface  must  be  able  to  provide  cues  for  each  indi- 
vidual's travel  mode.  The  detectable  warning  surface  must  consistently 
present  detectable  differences  in  resiliency,  texture,  colour/brightness 
contrast,  and  audition  in  order  to  be  discernible  to  a  maximum  number 
of  visually  impaired  persons.  The  textural  difference  must  be  of  such  a 
degree  that  it  can  be  easily  detected  under  foot  or  under  the  long  cane 
tip. 

(b)  All  detectable  warning  surfaces  in  a  building  must  be  consis- 
tent in:  placement,  materials  utilized,  and  the  warning  message  they 
convey  to  visually  impaired  persons. 

(c)  There  should  not  be  any  flooring  material  utilized  in  a  build- 
ing which  could  be  confused  with  the  detectable  warning  surface. 

(d)  It  is  recommended  that  the  detectable  warning  surface  only 
be  utilized  at  stairs  (6.2.16  and  6.3.5),  elevated  platforms  (6.2.18),  and 
curb  cuts  (6.3.4). 

6.2.6  Building  Hardware/Furnishings 

(a)  All  building  hardware  and  furnishings  in  travel  paths  should 
meet  requirements  outlined  in  6.2.3  (a).  Necessary  wall  mounted  equip- 
ment should  be  recessed  into  the  wall  rather  than  projected  from  the 
wall  surface. 

(b)  All  furniture  should  be  of  colour/brightness  contrast  to  its  sur- 
rounding area.  It  is  preferable  that  furniture  be  of  a  design  that  mini- 
mizes sharp  uncovered  corners.  Furniture  should  be  positioned  out  of 
the  main  walkway  area. 

(c)  Furnishings  and  equipment  should  be  of  a  low,  light-reflective 
nature  in  order  to  minimize  glare.  Furnishings  and  equipment,  such  as 
taps,  light  switches,  or  paper-towel  dispensers,  should  be  consistently 
positioned  throughout  the  building  and  should  be  of  standard  design  and 
colour  so  they  are  easy  to  locate  and  recognize  through  touch. 
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(d)  Where  public  telephones  are  equipped  with  cane  detectable 
side  panels,  it  is  preferable  that  these  panels  be  colour/brightness  con- 
trasted with  surrounding  surfaces  and  not  be  of  a  clear  material.  Tele- 
phone controls  and  directions  for  use  should  have  an  illumination  level 
of  at  least  50  foot-candles.  Telephones  should  have  push  button  con- 
trols where  service  for  such  equipment  is  available. 

6.2.7  Signage/Symbols 

(a)  The  need  for  general  orientation  signage  should  be  mini- 
mized by  effective  use  of  wayfinding  and  orientation  principles  in  the 
building  design. 

(b)  All  signage  should  be  consistently  placed  and  of  uniform  de- 
sign so  as  to  be  easily  located  and  accessed. 

(i)  All  signage  should  have  characters  with  a  stroke  width-to- 
height  ratio  between  1:6  and  1:10,  utilizing  an  upper  case 
"X"  for  measurement,  and  a  character  width-to-height  ratio 
between  3:5  and  1:1.  (Use  an  upper  case  'X'  for  measure- 
ment). Only  Arabic  numerals  and  sans-serif  upper  case  let- 
ters should  be  used. 

(ii)  All  signage  should  have  a  glare-free  matte  surface.  The 
colour/brightness  contrast  between  the  character  colour  and 
the  background  colour  should  be  at  least  70  percent  based 
on  the  formula: 

Contrast=  B1  —  B2  x  100 
B1 

Where      B1  =  reflectance  of  brighter  area 
B2  =  reflectance  of  darker  area 

It  is  preferable  that  light  characters  on  dark  backgrounds  be 
utilized  (14).  It  is  preferable  that  the  sign  background  also 
be  colour/brightness  contrasted  to  the  surrounding  surface 
area. 

(iii)  Illumination  for  signage  must  be  shadow  and  glare  free  and 
in  compliance  with  recommendations  outlined  in  5.5.1  (a). 
Illumination  for  the  sign  panel  itself  should  be  a  minimum  of 
10  foot  candles  (19). 
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(iv)  The  size  and  intended  viewing  distance  of  general  orientation 
and  specific  information  signage  should  comply  with  the  ta- 
ble below. 

Dimensions  for  Print  Height  and  Distance  on  Signage 


(v) 


(vi) 


Minimum 

Maximum  Viewing 

Use  of 

Print  Size 

Distance 

Information 

203  mm 

610  cm 

Station    Entrances 

152  mm 

457  cm 

Station  Name,  line  name 
(from  train  and  from 
station  entrance) 

100  mm 

254  cm 

Train  name 

(viewed  from  platform) 

76  mm 

228  cm 

Line  transfer  information 
inside  station 

51  mm 

152  cm 

Route  information  on 
display  maps 

25  mm 

76  cm 

Doors/rooms 

Information  is  taken  in  part  from  Reference  (3). 

Signage  for  general  information  and  orientation  should  be 
consistently  placed  at  key  decision  making  points.  It  should 
be  located  well  above  head  level  in  heavy  pedestrian  traffic 
areas  so  as  to  increase  visibility  in  crowded  conditions.  The 
clearance  dimensions  cited  in  6.2.3  shall  apply. 

Doors  and  openings  that  lead  from  public  places,  and 
through  which  the  public  is  permitted  to  pass,  shall  be  identi- 
fied by  specific  tactile  information  signage.  Markings  should 
be  in  sans-serif,  upper  case  characters  and/or  Arabic  nu- 
merals raised  1  mm  with  a  high,  stroke  width-to-height  ratio 
to  facilitate  reading  by  touch.  Letters  or  numbers  shall  be  at 
least  16  mm  high  but  no  higher  than  51  mm. 


(vii)  It  is  preferable  that  placement  of  signage  for  doors  be  on 
the  wall  to  the  right  of  the  door.  Signage  should  be  consis- 
tently located  1350  mm  +/-  3  mm  above  the  finished  floor 
and  not  more  than  150  mm  from  the  door  jamb. 

(viii)  Enclosed  stairwells  shall  have  specific  information  signage  to 
designate  each  floor.  Such  signage  shall  consist  of  Arabic 
numerals  indicating  the  floor  number  and  shall  be  perma- 
nently mounted  on  the  stairway  side  of  the  wall,  preferably  to 
the  right  of  the  door.  Placement  dimensions  for  this  signage 
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should  be  consistent  with  6.2.7(b)  (vii);  Signage  dimensions 
should  be  consistent  with  6.2.7(b)  (vi). 

(ix)  Symbols  and  pictograms  should  be  supplemented  with  print 
information. 

(c)  Large  print  materials  should  be  presented  in  18  point  sans 
serif  type.  (National  Association  for  the  Visually  Handicapped,  Large 
Print  Standards).  It  is  preferable  that  light  characters  on  dark  back- 
grounds be  used. 

(d)  Braille  signage  should  be  presented  in  grade  2  braille  with  a 
format  and  code  that  meets  the  Standards  outlined  by  the  Braille  Asso- 
ciation of  North  America. 

(e)  Information  Signage  should  not  be  of  the  video  display  for- 
mat where  the  information  is  rapidly  scrolled  across  the  video  monitor 
screen.  This  type  of  signage  usually  changes  messages  so  frequently 
that  most  low-vision  travellers  would  encounter  difficulties  in  attempting 
to  visually  fixate  on  the  words  long  enough  to  read  the  signage. 

6.2.8  Orientation  Aids 

(a)  Where  there  is  not  a  staffed  information  desk  near  each  ac- 
cessible main  entrance,  there  should  be  an  information  telephone 
placed  adjacent  to  the  entrance.  The  telephone  should  be  staffed  by 
informed  personnel  who  can  provide  appropriate  orientation  or  other 
general  information  assistance  to  visually  impaired  persons  and  other 
travellers  in  need  of  assistance.  The  telephone  should  be  in  a  consis- 
tent location  throughout  the  setting  and  be  of  a  consistent  colour  which 
is  colour/brightness  contrasted  from  the  surrounding  area. 

(b)  It  is  preferable  that  copies  of  portable  maps  be  made  avail- 
able to  visually  impaired  travellers  in  both  the  tactile/large  print  mode 
and  the  audio  mode.  In  order  to  ensure  usability  these  maps  should 
conform  to  design  principles  outlined  in  the  literature  and  be  designed 
using  input  of  the  local  consultation  team. 

6.2.9  Information  Access 

The  wayfinding  principles  and  the  accessible  design  features  in- 
corporating appropriate  sensory  cues  should  be  implemented  in  all  ter- 
minal settings.  By  doing  this,  visually  impaired  individuals  will  be  consis- 
tently afforded  access  to  information  necessary  for  orientation  purposes. 
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(a)  All  relevant  signage  and  print  materials  should  meet  recom- 
mendations outlined  in  6.2.7. 

(b)  Where  monitors  are  present  to  provide  travel  information  e.g. 
arrivals,  departures,  there  should  also  be  present  at  least  one  monitor 
equipped  with  a  non-glare  screen  that  is  located  1350  mm  +/-  3  mm 
above  the  finished  floor  surface.  This  monitor  should  be  located  in  such 
a  manner  that  visually  impaired  print  users  can  position  themselves 
within  a  few  inches  of  the  screen  in  order  to  read  the  print  if  necessary. 
The  screen  should  be  a  high  resolution  type  and  the  system  should  pro- 
vide for  black-on-white  or  white-on-black  images  (reverse  polarity).  It  is 
preferable  that  the  monitor  also  be  equipped  with  speech  and  large  print 
access.  Placement  and  location  of  such  monitors  should  be  consistent 
throughout  the  setting. 

(c)  Public  address  systems  should  be  of  a  sound  quality  that  is 
clearly  discernible  above  ambient  noise  in  the  setting. 

(d)  Emergency  information  available  in  print  should  be  made 
available  in  large  print,  audio  tape  and  braille.  It  is  preferable  that  other 
general  information  such  as  schedules,  fare  and  gate  information  also 
be  made  available  in  these  modes,  particularly  if  such  information  is  not 
available  in  advance  via  telephone. 

(e)  Where  staffed  information  desks  are  not  immediately  adja- 
cent to  main  accessible  entrances,  it  is  preferable  that  there  be  an  in- 
formation telephone  system  staffed  by  trained  and  informed  personnel 
set  up  in  a  consistent  location  adjacent  to  the  main  accessible  en- 
trances. 

(f)  It  is  preferable  that  orientation  aids  as  recommended  in  6.2.8 
be  made  available. 

(g)  It  is  preferable  that  a  CCTV  system  to  assist  low-vision  indi- 
viduals with  access  to  print  material  be  made  available  at  the  main  in- 
formation access  points. 

(h)  One  of  the  most  important  elements  for  ensuring  information 
access  by  visually  impaired  persons  is  the  presence  of  trained,  knowl- 
edgeable and  caring  service  personnel  who  are  readily  available  to  offer 
reasonable  assistance  upon  request. 
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6.2.10  Queuing/Line-ups 

(a)  All  queue  areas  should  be  clearly  designated.  They  should 
be  located  so  that  queues  do  not  obstruct  main  circulation  routes. 

(b)  It  is  preferable  that  suspended  queue  guides  not  be  util- 
ized. Where  they  are  in  existence,  they  should  meet  all  cane  clearance 
dimensions  outlined  in  6.2.3  (a),  and  be  in  colour/brightness  contrast  to 
the  surrounding  flooring. 

6.2.11  Counters 

(a)  Counter  surfaces  should  be  cane  detectable  and  colour/ 
brightness  contrasted  from  the  surrounding  surface. 

(b)  Counter  surfaces  should  have  a  non-glare,  matte  finish. 

(c)  Where  a  glass  partition  separates  customers  from  service 
personnel,  there  should  be  an  adequate  speaker  system  in  place  to  fa- 
cilitate verbal  communication  between  both  parties  and  to  assist  a  visu- 
ally impaired  person  to  localize  the  origin  of  the  speaker's  voice. 

6.2.12  Floors 

(a)  Floor  surfaces  should  have  a  non-glare,  matte  finish. 

(b)  The  floor  surface  in  large  open  areas  should  provide  orien- 
tation cues  for  main  circulation  routes  by  differing  in  resiliency,  colour/ 
brightness  contrast,  texture  and  audition,  6.2.2. 

(c)  To  avoid  possible  figure  ground  and  depth  perception  diffi- 
culties, it  is  preferable  that  the  use  of  heavily  patterned  floor  surfaces 
be  minimized  especially  in  areas  where  there  are  elevation  changes, 
6.2.16. 

6.2.13  Doors 

(a)  Doors  to  hazardous  rooms  should  incorporate  appropriate 
warning  signage  in  compliance  with  6.2.7  and  should  be  kept  locked. 

(b)  There  should  not  be  any  rough  texture,  such  as  knurling, 
applied  to  door  handles.  At  present  there  is  conflict  in  the  guidelines 
concerning  textured  door  handles;  hence,  there  is  potential  for  danger- 
ous misinformation  to  visually  impaired  persons. 


75 


NOTE:  Contradictions  are  present  in  existing  building  codes 
and  standards  regarding  the  roughening  of  door  handles.  The 
British  Columbia  Building  code  section  3.7  and  The  American- 
National  Standard  for  Buildings  and  Facilities  (ANSI)  contradict 
one  another  regarding  the  application  of  a  rough  texture  on 
door  handles.  The  B.C.  Building  Code  Section  3.7  recommends 
the  texturing  of  door  handles  to  indicate  the  buildings  exit  facili- 
ties. The  ANSI  standard  recommends  the  texturing  of  door  han- 
dles to  warn  of  a  hazardous  area. 

(c)  Where  double  doors  are  used,  in  order  to  assist  access  by 
guide  dog  users,  it  is  preferable  that  both  door  leafs  be  unlocked  and 
functioning  during  operating  hours. 

(d)  Doors  should  be  installed  so  that  they  open  with  the  main 
flow  of  pedestrian  traffic  and  do  not  open  outwards  into  busy  passage- 
ways. When  closing,  swing  doors  should  not  swing  beyond  the  normally 
closed  position. 

(e)  It  is  preferable  that  automatic  doors  slide  open  parallel  with 
the  wall  rather  than  swing  open  toward  or  away  from  the  pedestrian  line- 
of-travel. 

(f)  Doors  and  door  frames  should  be  colour/brightness  con- 
trasted from  their  surrounding  surfaces.  Door  handles  should  be  colour/ 
brightness  contrasted  from  the  door  surface. 

(g)  Automatic  entry/exits  that  employ  a  door  which  swings  to- 
ward or  away  from  the  pedestrian  line-of-travel  should  have:  guard  rails, 
power  floor  mats  extending  for  the  full  swing  area  of  the  door,  horizontal 
or  vertical  sensing  devices  and  doors  that  remain  fully  open  until  area  is 
cleared  by  the  user. 

(h)  Signage  for  doors  should  comply  with  the  recommendations 
in  6.2.7. 

(i)    In  doorways  where  thresholds  are  not  flush  with  the  floor, 
the  difference  in  level  shall  not  exceed  13  mm  and  shall  be  beveled. 
The  elevated  area  should  be  colour/brightness  contrasted  from  its  sur- 
rounding surface. 

(j)    It  is  preferable  that  doors  not  be  completely  made  of  glass. 
Where  such  doors  currently  exist  they  should  have  colour/brightness 
contrasted  markings,  a  minimum  of  130  mm  in  width,  applied  horizon- 
tally across  the  full  door  surface  1350  mm  +/-  3  mm  above  the  finished 
floor. 
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(k)  It  is  preferable  that  doors  be  equipped  with  self-closing  de- 
vices, particularly  in  the  case  of  doors  opening  into  busy  pedestrian  cir- 
culation routes.  When  left  open,  a  door  should  be  flush  against  a  wall 
rather  than  partially  open. 

(I)    Automatic  revolving  doors  should  not  be  used.  The  design 
of  such  doors  makes  them  very  difficult  for  a  visually  impaired  person  to 
detect  in  some  cases.  The  doors  themselves  can  prove  to  be  a  hazard 
to  a  visually  impaired  traveller. 

6.2.14  Windows/Skylights 

(a)  All  windows  and  skylights  shouid  meet  with  recommenda- 
tions outlined  in  5.5.1. 

(b)  Windows  and  skylights  are  natural  illumination  sources 
which  can  be  hard  to  direct  and  control.  They  should  be  carefully  de- 
signed and  adapted  so  they  do  not  create  glare  problems  for  visually 
impaired  individuals. 

(c)  The  amount  of  natural  light  entering  a  window  or  skylight 
should  be  controlled.  A  more  consistent  presentation  of  natural  light  can 
be  ensured  through  such  means  as:  the  location  of  window,  the  use  of 
diffusers  and/or  tints,  and  the  use  of  awnings.  Backup  lighting  should  be 
used  for  night  and  dark  day  illumination. 

(d)  All  windows  should  be  designed  so  that  they  meet  recom- 
mendations for  clearance  dimensions  as  outlined  in  6.2.3. 

(e)  It  is  preferable  that  there  not  be  large  expanses  of  interior 
windows  utilized  to  divide  rooms  or  serve  as  general  partitions.  Where 
these  are  in  existence  they  should  have  colour/brightness  contrasted 
markings,  a  minimum  of  130  mm  in  width,  applied  horizontally  across 
the  full  window  surface  1350  mm  +/-  3  mm  above  the  finished  floor. 

6.2.15  Walls 

(a)  All  wall  surfaces  and  fixtures, should  meet  recommenda- 
tions for  clearance  dimensions  outlined  in  6.2.3. 

(b)  Different  wall  colour  schemes  paired  with  textural  surfaces 
may  be  used  consistently  throughout  a  setting  to  signify  specific  areas 
within  the  terminal,  e.g.  exit  routes,  entrances  for  concessions,  restau- 
rants, cafeterias,  washrooms.  These  consistent  visual  and  tactile  cues 
can  assist  a  visually  impaired  individual  with  orientation. 
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(c)  Materials  utilized  in  the  design  of  walls  should  take  in  to 
consideration  the  acoustical  requirements  of  the  setting.  Design  of  walls 
should  follow  recommendations  outlined  in  5.5.2. 

(d)  Wall  and  floor  surfaces  should  be  colour/brightness  con- 
trasted from  one  another. 

(e)  It  is  preferable  that  wall  surfaces  not  be  designed  entirely 
of  mirrored  or  glass  surfaces.  Where  these  are  in  existence  they  should 
have  colour/brightness  contrasted  markings,  a  minimum  of  130  mm  in 
width  applied  horizontally  across  the  full  wall  surface  1350  mm  +/-  3  mm 
above  the  finished  floor. 

(f)  It  is  preferable  that  walls  have  a  matte  finish  and  that  they 
not  have  extremely  rough  or  uneven  surface  qualities  which  could  be 
uncomfortable  to  touch. 

6.2.16  Stairs 

(a)  The  approach  to  a  stairway  is  very  important  to  visually 
impaired  travellers.  The  stairway  should  not  be  in  an  unexpected  loca- 
tion. All  stairways  should  be  consistently  positioned  and  clearly  marked 
with  a  detectable  warning  surface.  It  is  preferable  that  stairs  be  located 
out  of  direct  pedestrian  circulation  routes. 

(b)  The  onset  of  all  stairs,  whether  enclosed  or  in  open  areas, 
should  be  preceded  by  a  consistent,  detectable  warning-surface;  see 
6.2.5.  Pending  further  research  validation  it  is  proposed  that  the  detect- 
able warning  surface  extend  the  full  width  of  the  stair,  maintain  a  depth 
of  762  mm  and  commence  one  tread  depth  back  from  the  front  edge  of 
the  stair.  Where  there  are  flights  of  stairs  the  detectable  warning  surface 
shall  be  present  at  the  commencement  of  each  stair  flight  that  has  a 
pedestrian  entrance. 

(c)  When  retrofitting  existing  buildings  it  is  preferable  that  the 
installation  of  detectable  warning  surfaces  occur  on  all  stairs  as  nearly 
as  possible  within  the  same  time  period  for  a  given  building.  Installations 
should  not  be  made  piecemeal  because  of  the  risk  of  creating  confu- 
sion for  visually  impaired  travellers. 

(d)  In  order  to  allow  for  adequate  warning  to  visually  impaired 
travellers  where  a  doorway  opens  to  a  stairway,  the  stairway  should  be 
preceded  by  a  level  area  of  at  least  the  same  dimensions  as  a  stan- 
dard stairway  landing. 
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(e)  All  stair  risers  must  be  of  consistent  dimension  and  design 
throughout  a  stair  system  and  preferably  throughout  a  building  complex. 
Risers  shall  be  a  maximum  of  180  mm  in  height  and  be  sloped  or  pro- 
vided with  a  nosing,  the  underside  of  which  has  an  angle  of  not  less 
than  60  degrees  from  the  horizontal  (39). 

(f)  Stair  treads  should  be  of  a  uniform  and  consistent  depth, 
not  less  than  280  mm  and  not  more  than  355  mm  including  the  dimen- 
sion of  the  nosing.  Stair  treads  must  have  a  uniform  depth  throughout  a 
stair  system  and  preferably  throughout  a  building  complex.  Stair  treads 
should  be  finished  with  a  slip-resistant,  glare-free  matte  surface. 

(g)  There  is  no  need  to  project  stair-tread  nosings  on  stairs 
that  have  proper  tread  depth.  Where  used,  stair-tread  nosings  should 
project  no  more  than  25  mm  beyond  the  associated  risers  and  should 
extend  horizontally  onto  the  tread  surface  a  minimum  of  25  mm.  The 
nosings  should  extend  vertically  no  more  than  1  mm  above  the  tread  or 
landing  surface.  The  nosings  should  be  constructed  of  a  slip-resistant 
surface  (not  smoothly  finished  metal,  plastic,  wood,  etc.).  Nosings,  or 
where  nosings  are  not  used  the  leading  horizontal  surface  of  each 
tread,  should  incorporate  a  colour/brightness  contrast  factor  with  the  as- 
sociated riser  and  tread.  They  should  be  clearly  visible  from  the  top  and 
bottom  of  stairways.  Nosings  should  not  incorporate  sharp  design  con- 
figurations either  on  the  top  of  the  tread  surface  or  the  underside  and 
should  have  a  radius  of  curvature  at  the  leading  edge  of  the  tread  of 
not  more  than  12  mm.  The  tread  surface  should  be  of  a  dark  colour 
with  a  lighter  colour  utilized  for  the  nosing. 

(h)  Carpeted  stairs  should  incorporate  slip-resistant,  colour/ 
brightness-contrasted  nosings.  Only  tight-weave,  low-pile  carpeting 
should  be  used  on  stairs.  It  should  be  firmly  attached  and  be  kept  in 
good  repair.  It  is  preferable  that  heavily  patterned  carpet  designs,  espe- 
cially designs  incorporating  stripes,  not  be  utilized  on  stairs.  Such  de- 
signs can  cause  figure-ground  concerns  for  the  low-vision  traveller  thus 
interfering  with  the  visual  identification  of  the  tread  nosing  and  creating 
undue  difficulties  with  depth-perception  judgments.  Remember,  figure 
ground  confusion  can  arise  from  any  heavily  patterned  surface,  e.g.  ter- 
razzo,  stone. 

(i)    Landings  should  be  of  standard  width.  It  is  preferable  that 
doorways  opening  onto  landings  be  located  consistently  on  the  wall  op- 
posite to  the  open  stairway.  This  placement  assists  with  enabling  a  visu- 
ally impaired  person  to  approach  the  stairway  at  a  90-degree  angle. 

(j)    All  stairways  should  incorporate  closed  stringers. 
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(k)  It  is  preferable  that  handrails  exist  on  both  sides  of  the 
stairway.  In  order  to  meet  clearance  dimensions  for  cane  detectability, 
the  ends  of  the  handrail  should  return  smoothly  to  the  wall  or  floor.  All 
handrails  should  be  colour/brightness  contrasted  from  their  surrounding 
surfaces. 

(I)    Hand  rails  to  stairs  shall  extend  at  the  top  to  a  minimum  of 
300  mm  beyond  the  top  riser  parallel  to  the  floor  or  ground  surface;  and 
at  the  bottom  continue  to  slope  one  tread  depth  beyond  the  bottom 
tread  and  then  a  further  300  mm  horizontally  beyond,  except  where  the 
handrail  is  continuous. 

(m)  Handrails  should  be  graspable  along  their  entire  length. 
The  thumb  and  fingers  should  be  able  to  curl  around  and  under  the 
handrail  to  achieve  a  secure  grip.  For  adults,  this  requires  a  circular, 
oval  or  rectangular  section  with  maximum  dimensions  in  the  horizontal 
orientation.  This  dimension  should  be  less  than  50  mm,  preferably 
35  mm. 

(n)  Where  ramps  and  stairs  are  located  adjacent  to  one  an- 
other, there  should  be  at  least  a  handrail  clearly  dividing  the  two  struc- 
tures. The  presence  of  the  handrail  prevents  a  visually  impaired  person 
from  accidentally  stepping  off  the  side  of  the  stairway  onto  the  ramp. 

(o)  The  illumination  level  in  stairway  areas  should  be  glare  free 
and  consistent  with  the  illumination  level  in  the  remainder  of  the  building, 
(see  5.5.1(a)).  Due  to  the  critical  nature  of  stairs,  they  should  be  pro- 
vided with  alternative  emergency  lighting  so  that  if  the  main  source  of 
lighting  fails  a  second  source  will  continue  to  provide  light  (41). 

(p)  Landings,  treads,  and  nosings  shall  be  stable,  firm,  slip-re- 
sistant and  free  of  debris  that  could  present  a  tripping  hazard. 

(q)  Winding  and  spiral  staircases  constructed  with  tread  sur- 
faces that  vary  in  width  are  not  recommended. 

(r)   The  use  of  free-standing  or  cantilevered  staircases  should 
be  avoided.  Such  designs  present  a  non-cane  detectable  hazard  to 
visually  impaired  travellers.  The  undersides  of  such  stairways  should  be 
enclosed  through  original  design  or  by  the  placement  of  cane-detectable 
landscaping  or  furnishings  to  prevent  access  to  the  overhang  area. 

(s)  All  signage  to  designate  floors  in  enclosed  stairwells  shall 
comply  with  recommendations  in  6.2.7. 
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6.2.17  Ramps 

(a)  Handrails  for  ramps  should  be  consistent  with  handrails  out- 
lined for  stairs,  6.2.16. 

(b)  Where  ramps  and  stairs  are  located  adjacent  to  one  an- 
other, there  should  be  at  least  a  handrail  clearly  dividing  the  two  struc- 
tures. The  presence  of  the  handrail  prevents  a  visually  impaired  person 
from  accidentally  stepping  off  the  side  of  the  stairway  onto  the  ramp. 

(c)  It  is  preferable  that  ramp  surfaces  have  a  colour/brightness 
contrast  factor  a  well  as  a  tactile  surface  difference  from  the  surround- 
ing area. 

(d)  The  illumination  level  for  ramps  should  meet  recommenda- 
tions outlined  in  5.5.1.  Ramps  should  have  alternative  emergency  light- 
ing so  that  if  the  main  source  of  lighting  fails  a  second  source  will  con- 
tinue to  provide  light. 

6.2.18  Elevated  Platforms 

(a)  Illumination  for  areas  with  elevated  platforms  should  meet 
with  recommendations  outlined  in  5.5.1. 

(b)  Elevated  platform  edges  should  be  marked  with  detectable 
warning  surface  material  as  outlined  in  6.2.5. 

(c)  The  detectable  warning  surface  should  be  positioned  paral- 
lel to  the  open  platform  edge.  It  should  extend  for  the  full  length  of  the 
platform;  and  it  should  maintain  a  depth  of  61  cm  flush  from  the  open 
edge  of  the  platform. 

(d)  The  detectable  warning  surface  utilized  should  be  consis- 
tent in  material  and  placement  throughout  the  setting. 

(e)  When  retrofitting  existing  buildings  it  is  preferable  that  the 
installation  of  detectable  warning  surfaces  occur  on  all  open  platforms 
as  nearly  as  possible  within  the  same  time  period  for  a  given  building. 
Installations  should  not  be  made  piecemeal  because  of  the  risk  of  creat- 
ing confusion  for  visually  impaired  travellers. 

(f)  All  parts  of  the  elevated  platform  that  are  accessible  by 
travellers  must  meet  recommendations  for  clearance  dimensions  as  out- 
lined in  6.2.3. 
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6.2.19  Escalators 

(a)  The  back  of  all  escalators  should  be  enclosed.  Escalators 
with  open  backs  present  a  non-cane  detectable  hazard  to  visually  im- 
paired travellers.  The  back  of  the  escalators  can  be  enclosed  through 
original  design  or  by  placement  of  fixed  cane-detectable  landscaping  or 
furnishings  to  prevent  access  to  the  overhang  area. 

(b)  Escalator  platforms  should  extend  a  minimum  of  600  mm 
from  the  onset  of  the  escalator  in  order  to  provide  adequate  warning  of 
its  presence  to  visually  impaired  persons. 

(c)  Escalators  should  have  general  information  signage  indicat- 
ing their  presence  and  their  direction  of  travel.  All  signage  should  com- 
ply with  6.2.7. 

(d)  Escalators  under  repair  should  have  signage  indicating  that 
they  are  out  of  order.  The  landings  for  the  escalator  should  have  an  ap- 
propriate barricade  (see  6.2.25)  to  prevent  public  access. 

(e)  The  escalator  tread  should  be  painted  a  minimum  of  25  mm 
from  the  escalator  step  edge  with  a  coating  that  incorporates  a  colour/ 
brightness  contrast  from  the  surrounding  tread  surface.  Where  escalators 
may  reverse  direction  of  travel,  both  the  tread  and  the  riser  should  be 
painted  a  minimum  of  25  mm  from  the  escalator  step  edge. 

(f)  Illumination  for  the  escalator  and  surrounding  area  should 
comply  with  5.5.1. 

(g)  It  is  preferable  that  the  escalator  surface  be  constructed  of 
low-reflective,  non-glare  material  with  a  matte  finish. 

(h)  It  is  preferable  that  a  stairway  or  other  means  of  vertical 
access  be  positioned  next  to  the  escalator  to  assist  those  guide  dog 
users  who  have  not  trained  their  guide  dog  to  access  escalators. 

6.2.20  Moving  Walkways 

(a)  The  back  of  all  inclined,  moving  walkways  should  be  en- 
closed. Walkways  with  open  backs  present  a  non-cane  detectable  haz- 
ard to  visually  impaired  travellers.  The  back  of  the  walkways  can  be  en- 
closed through  original  design  or  by  placement  of  fixed  cane-detectable 
landscaping  or  furnishings  to  prevent  access  to  the  overhang  area. 
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(b)  Walkway  platforms  should  extend  a  minimum  of  61  cm 
from  the  onset  of  the  walkway  in  order  to  provide  adequate  warning  of 
its  presence  to  visually  impaired  persons. 

(c)  Walkways  should  have  general  information  signage  indicat- 
ing their  presence  and  their  direction  of  travel.  All  signage  should  com- 
ply with  6.2.7. 

(d)  Walkways  under  repair  should  have  signage  indicating  that 
they  are  out  of  order.  Entrances  and  exits  of  walkways  should  have  an 
appropriate  barricade  to  prevent  public  access.  (See  6.2.25) 

(e)  There  should  be  a  minimum  25  mm  width  marking,  colour/ 
brightness  contrasted  from  the  surrounding  area  located  across  the  full 
width  of  the  platform  edge  to  indicate  the  onset  and  exit  of  the  moving 
walkway  surface. 

(f)  Illumination  for  the  walkway  and  surrounding  area  should 
comply  with  5.5.1. 

(g)  It  is  preferable  that  the  walkway  surface  be  constructed  of 
low  reflective,  non-glare  material  with  a  matte  finish. 

6.2.21    Elevators  (See  Figure  10) 

(a)  The  elevator  car  operating  panel  shall  be  marked  with  tac- 
tual markings  immediately  to  the  left  of  the  car  control  buttons.  Markings 
should  be  symbols  and/or  Arabic  numerals  or  sans-serif  letters.  The 
markings  should  be  colour/brightness  contrasted  to  their  background 
surface.  As  some  congenitally  blind  persons  do  not  know  print  letters  or 
Arabic  numerals,  it  is  preferable  that  elevator  control  buttons  be  marked 
with  braille  as  well.  It  is  preferable  that  the  braille  be  positioned  to  the 
left  of  the  raised  symbol,  numeral  or  letter.  All  raised  markings  and 
other  signage  should  be  in  compliance  with  dimensions  outlined  in  6.2.7. 

(b)  Control  buttons  such  as  door  open,  door  close,  emergency 
controls,  and  other  essential  identifications  should  be  located  below  floor 
number  controls.  There  should  be  a  star  symbol  to  the  left  of  the  main 
entry  floor  button. 

(c)  Heat  sensitive  control  buttons  should  not  be  used  on  the 
elevator  car  operating  panel. 
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(d)  Floor  designations  at  each  hoistway  entrance  on  each 
jamb  should  be  indicated  by  tactile  Arabic  Numerals  and/or  upper  case 
sans  serif  letters.  Markings  should  be  a  minimum  38  mm  high,  raised 

1  mm,  and  centered  1524  mm  above  the  finished  floor. 

(e)  The  elevator  car  operating  panel  should  be  equipped  with 
floor  registration  buttons  that  visually  register  each  call  and  extinguish 
when  the  call  is  answered.  Buttons  should  have  a  minimum  dimension 
of  19  mm,  and  be  raised,  flush,  or  recessed  with  depth  of  flush  or  re- 
cessed buttons,  when  operated,  not  to  exceed  9  mm  (42). 

(f)  The  elevator  car  should  be  equipped  with  a  visual  car  posi- 
tion indicator  to  show  the  position  of  the  car  in  the  hoistway  by  illumina- 
tion of  a  marking  corresponding  to  the  landing  at  which  the  car  is 
stopped  or  passing.  The  indicator  should  use  minimum  16  mm  high 
characters  on  a  colour/brightness  contrasted  background. 

(g)  The  elevator  should  have  re-opening  activators  located 
125  mm  +/-  25  mm  and  740  mm  +/-  25  mm  above  the  finished  floor,  or 
other  acceptable  detector  system  on  automatic  doors  that  automatically 
reopens  the  doors  fully,  or  stops  the  doors,  without  having  to  make  con- 
tact if  a  person  or  object  passes  through  the  doorway. 

Doors  should  remain  fully  open  a  minimum  of  3  seconds  in 
response  to  a  hall  call. 

(h)  The  elevator  should  have  a  two-way  automatic  maintaining 
leveling  device  to  level  the  car  to  within  +/-  12  mm  of  the  hall  floor. 

(i)    The  elevator  car  should  have  an  emergency  communica- 
tion system  which  is  colour/brightness  contrasted  from  the  surrounding 
surface.  The  system  should  be  identified  with  the  international  symbols 
for  telephones  with  the  symbols  being  minimum  38  mm  high  and  raised 
a  minimum  1  mm.  Other  acceptable  two-way  emergency  communication 
systems  may  also  be  used. 

(j)    The  illumination  level  within  the  elevator's  interior  should  be 
consistent  with  illumination  levels  throughout  the  building  and  comply 
with  5.5.1.  Doors  and  the  interior  of  the  elevator  should  be  of  a  non- 
glare  matte  finish  and  should  not  present  a  mirrored  surface. 

(k)  Elevators  should  have  an  audible  cue  not  less  than  24  db 
that  sounds  as  each  floor  level  is  passed.  There  should  also  be  an 
audible  signal  when  an  elevator  stops  at  a  landing;  a  tone  which  identi- 
fies the  direction  of  travel,  or  an  acceptable  verbal  annunciator. 
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(a) 

Illustrates  an  elevator  control  panel 
which  incorporates  very  good  design 
features  for  both  low-vision  and 
totally  blind  persons.  While  the  panel 
does  not  have  braille  on  it,  the 
raised  numerals  are  sans  serif  and 
easily  discernible  by  touch 


(b) 

The  large  print  floor  display  exhibits 
good  colour  brightness  contrast  and 
is  located  above  the  control  panel 
at  eye  level.  This  location  allows  the 
low  vision  person  to  get  as  near  the 
visual  display  as  necessary  to  focus 
on  it 


Figure  10      Elevator  controls  and  signage 
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6.2.22  Washrooms 

(a)  Illumination  levels  in  washrooms  should  be  consistent  with 
5.5.1. 

(b)  All  signage  for  washrooms  should  be  consistent  with  rec- 
ommendations outlined  in  6.2.7. 

(c)  Washroom  doors  and  walls  should  be  consistent  with  rec- 
ommendations outlined  in  6.2.13  and  6.2.15. 

(d)  The  entry  vestibule,  washroom,  and  interior  of  water  clos- 
ets should  meet  all  clearance  dimensions  as  outlined  in  6.2.3. 

(e)  Vestibules  for  the  entryway  to  washrooms  often  present  a 
myriad  of  configurations  within  a  given  building  complex.  It  is  desirable 
that  where  a  vestibule  precedes  entry  to  a  washroom,  the  vestibule  de- 
sign be  simple  and  straightforward  in  design.  Consistent  design  should 
be  used  throughout  the  building  for  all  washrooms,  entry  vestibules,  and 
fixtures  within  the  washroom  area. 

(f)  It  is  desirable  that  water  closet  enclosures  be  colour/bright- 
ness contrasted  from  their  surrounding  surfaces  by  a  minimum  factor  of 
70  percent. 

(g)  Where  exposed  heating  or  hot  water  pipes  are  accessible 
to  persons  using  the  facilities,  such  pipes  should  be  insulated  so  they 
do  not  constitute  a  burn  hazard  to  a  visually  impaired  person  trailing  the 
wall  surfaces. 

(h)  Accessories 

(i)  All  accessories  in  the  main  washroom  area  such  as  hand 
dryers,  towel  dispensers,  waste  receptacles,  and  vending 
machines  should  be  centrally  located  and  in  close  proxim- 
ity to  the  wash  basins. 

(ii)  It  is  desirable  that  fixtures,  such  as  wash  basins,  towel 
dis  pensers,  hand  dryers,  soap  dispensers,  urinals,  toilets 
and  vending  machines,  be  colour/brightness  contrasted 
from  their  surrounding  surfaces. 

(iii)  There  should  not  be  any  projections  over  the  wash  basins, 
e.g.  lighting  fixtures,  soap  dispensers,  towel  dispensers. 
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which  could  constitute  a  hazard  when  a  person  is  bending 
over  the  wash  basin. 

(iv)  Faucets  and  taps  should  be  of  a  consistent  design  and 
should  not  have  spring-loaded  turning  handles.  Water  tem- 
peratures at  such  fixtures  should  be  controlled  to  assist 
persons  with  limited  sensation  in  their  hands. 

(v)  It  is  preferable  that  urinals  be  floor  mounted  rather  than 
wall  mounted.  Wall  mounted  urinals  should  meet  with  all 
clearance  dimensions  outlined  in  6.2.3. 

(vi)  The  toilet  or  urinal  should  have  accessible  hand-operated 
flushing  controls.  Foot  pedal  controls  are  not  acceptable. 

6.2.23  Cafeterias/Restaurants/Concessions 

Food  service  areas  such  as  cafeterias  and  restaurants  are  by 
their  nature  inconsistent  in  design  and  are  not  easily  accessible  or  us- 
able by  the  visually  impaired  population.  Lighting  levels,  passageway 
width  and  food  vending  unit  designs  vary  greatly. 

Cafeterias  present  more  of  a  challenge  for  visually  impaired 
persons  than  restaurants.  Not  only  must  they  locate  a  vacant  table  and 
chair  but  they  also  must  locate  the  desired  food,  beverages,  utensils 
and  condiments.  Most  importantly,  they  must  be  able  to  access  informa- 
tion about  the  menu. 

(a)  All  signage,  braille,  and  large  print  materials  in  the  setting 
should  follow  recommendations  outlined  in  6.2.7.  There  should  be  ap- 
propriate signage  for  the  exit,  food  service  area,  tray  return  area,  cash- 
ier, washroom,  and  cloakroom. 

(b)  All  areas  should  meet  the  clearance  dimensions  given  in 
6.2.3.  The  area  immediately  above  table  setting  should  be  clear  and  not 
encumbered  by  low-hanging,  swag  lamps,  plants  or  other  decorations  at 
head  level. 

(c)  Display  items  should  be  set  away  from  the  main  service 
line.  Utensils,  such  as  plates  and  glassware,  should  be  displayed  so 
that  they  are  secure  and  not  easily  displaced. 

(d)  Many  restaurants  have  very  low  levels  of  lighting.  For  low- 
vision  individuals  it  is  especially  important  that  the  restaurant  or  food 
area  have  a  sufficient  level  of  illumination  to  be  consistent  with  the  main 
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circulation  areas  of  the  terminal.  Illumination  throughout  should  follow 
recommendations  outlined  in  5.5.1. 

(e)  It  is  preferable  that  the  use  of  turnstiles  and  posts  with  sus- 
pended queue-guides  for  entrances  and  exits  be  discouraged.  These 
features  often  are  confusing  and  hinder  the  access  of  visually  impaired 
persons  using  a  sighted  guide  or  a  guide  dog. 

(f)  Cafeteria  entrances  should  provide  an  indication  of  path  of 
travel  to  the  start  of  the  food  serving  line.  In  addition  to  appropriate  sig- 
nage, such  a  path  of  travel  could  be  provided  by  using  detectable  floor 
surface  differences  —  texture,  resiliency,  sound,  and/or  colour/bright- 
ness contrast.  A  light  coloured  tile  for  the  pathway  and  dark  carpeting 
for  the  remaining  area  for  example;  or  colour/brightness  contrast  of  any 
walls  leading  into  the  food  service  area.  There  should  be  a  clear  unob- 
structed pathway  through  the  food  service  area. 

(g)  Cafeterias  should  utilize  clear  simple  design  incorporating 
good  wayfinding  principles.  Continuous  counters  to  slide  trays  along  is 
preferable  to  several  separate  counters  or  food  service  stations.  Place- 
ment of  food,  utensils,  and  condiments  should  follow  a  logical  se- 
quence. 

(h)  All  hot-food  serving  areas  should  be  designed  so  that  cus- 
tomers cannot  inadvertently  come  in  contact  with  hazardous  heat 
sources. 

(i)    Where  there  are  self-serve  food  areas  in  a  cafeteria  line-up 
with  the  food  displayed  behind  enclosures,  it  is  preferable  that  the  con- 
tents of  the  enclosures  be  listed  on  the  enclosure  door  in  large  print  (18 
point  print,  sans  serif  type)  and  braille. 

(j)    Large  print  and  braille  menus  should  be  made  available  in 
advance  of  the  food  service  queue  area.  Large  print  menus  should  be 
of  at  least  18  point  print  and  of  sans  serif  type  with  black  print  on  white 
paper.  The  surface  of  the  print  menu  should  be  glare  free  and  well  illu- 
minated. Braille  menus  should  comply  with  6.2.7.  Such  menus  should  be 
kept  up  to  date  both  in  content  and  pricing;  and  be  posted  on  the  wall 
in  a  consistent  location  by  the  restaurants  or  cafeterias  throughout  the 
terminal.  Menus  should  be  positioned  1350  mm  +/-  3  mm  above  the  fin- 
ished floor. 

(k)  Vending  machines  should  have  large  print  and  braille  la- 
bels, in  compliance  with  6.2.7,  indicating  contents,  price  and  any  perti- 
nent directions. 
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(I)    Chairs  and  tables  should  be  colour/brightness  contrasted 
from  their  surrounding  areas. 

(m)  Concessions:  Entrances  to  concessions  should  be  clearly 
defined  by  flooring  surfaces  that  are  detectable  in  their  tactile  difference 
and  colour/brightness  contrast  factor  from  the  main  circulation  route.  To 
assist  with  tactile  location  of  entrances  from  main  circulation  routes,  the 
main  route  may  be  intersected  with  the  different  textured  flooring  surface 
to  indicate  an  entryway  into  a  concession  area. 

6.2.24  Baggage  Claim  Area 

(a)  Illumination  for  the  baggage  claim  area  should  follow  rec- 
ommendations outlined  in  5.5.1. 

(b)  All  signage  for  the  baggage  claim  area  should  follow  rec- 
ommendations outlined  in  6.2.7.  It  is  particularly  important  that  accessi- 
ble signage  pairing  each  conveyor  with  the  appropriate  flight  number  be 
made  available.  Clear  signage  should  identify  exits  and  connecting 
ground  transportation  locations. 

(c)  Ciearance  dimensions  for  the  baggage  claim  area  should 
follow  recommendations  outlined  in  6.2.3. 

(d)  It  is  preferable  that  the  main  route  to  the  baggage  claim 
area  utilize  a  differentiated  tactile  pathway  paired  with  colour/brightness 
contrast. 

(e)  It  is  preferable  that  the  baggage  claim  conveyor  be  colour/ 
brightness  contrasted  from  its  surrounding  area. 

(f)  Where  there  are  monitors  utilized  at  the  baggage  claim 
conveyor  to  indicate  which  conveyor  is  matched  to  a  specific  flight, 
there  should  be  at  least  one  monitor  that  is  in  compliance  with  recom- 
mendations given  in  6.2.9. 

6.2.25  Construction  (See  Figure  11) 

(a)  Construction  areas  should  be  closed  to  public  entry. 

(b)  Properly  designed  barricades  should  be  in  place  to  prevent 
public  entry  into  the  construction  site.  These  barricades  should  be  cane 
detectable  and  colour/brightness  contrasted  from  the  surrounding  area. 
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(c)  Walkways  being  utilized  by  the  public  should  be  kept  free 
of  debris  from  the  construction  site. 

(d)  All  clearance  dimensions  recommended  in  6.2.3  should  be 
complied  with  for  all  public  walkways  on  the  construction  site.  Particular 
attention  should  be  given  to  bracing  or  supports  used  for  scaffolding 
structures. 

(e)  Illumination  levels  throughout  the  construction  site  should 
comply  with  5.5.1. 

(f)  Signage  should  comply  with  6.2.7  and  should  be  placed  in 
advance  of  the  site  to  identify  the  presence  of  construction  and  to  indi- 
cate rerouting  of  pedestrian  traffic. 

(g)  Construction  equipment  left  unattended,  such  as  ladders, 
sanders,  saws,  etc.,  should  be  placed  behind  barricades  and  should  not 
be  present  in  the  public  throughway. 

(h)  The  floor  of  the  public  throughway  should  be  a  smooth 
consistent  surface.  Elevated  walkways  should  have  handrails  on  both 
sides. 

(i)  All  stairs  and  ramps  should  comply  with  recommendations 
outlined  in  6.2.16  and  6.2.17. 
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(a) 

A  poorly  designed  construc- 
tion barrier  which  is  not 
cane  detectable 


(b) 

Illustrates  a  modification 
to  the  barrier  which  allows 
it  to  be  detected  by  the 
long  cane  and  thus  prevent 
possible  contact  at  head 
height  by  the  visually 
impaired  person 


(c) 

The  common  saw  horse  is  not  normally  detected  by  the  long 
cane.  This  barrier  serves  the  same  purpose  as  the  saw  horse 
but  is  cane  detectable  for  visually  impaired  travellers 


Figure  11      Construction  considerations 
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6.3      EXTERIOR 


6.3.1  Entrances 

(a)  Exterior  entrance  design  should  comply  with  6.2.1. 

6.3.2  Walkways 

(a)  Clearance  dimensions  for  all  exterior  walkways  are:  mini- 
mum overhead  clearance  —  1980  mm;  minimum  clearance  width  — 
1500  mm.  The  walkway  must  be  free  from  obstruction  for  the  full  width 
of  the  walk  except  that  handrails  are  permitted  to  project  not  more  than 
100  mm  from  either  or  both  sides  into  the  clear  area. 

(b)  The  surface  of  the  walkway  should  be  solid,  smooth,  level, 
and  kept  free  of  snow,  ice  and  other  debris. 

(c)  The  walkway  should  have  a  minimum,  75  mm  high  up- 
turned edge  where  the  vertical  drop  from  the  walk  exceeds  75  mm., 
and  there  are  no  walls,  railings,  or  other  barriers  on  either  or  both  sides 
of  the  walk. 

(d)  The  walkway  should  have  a  minimum,  1500  mm  wide  walk 
of  a  detectable  difference  in  texture  (under  cane  tip)  to  that  surrounding 
it  where  the  line  of  travel  is  level  and  even  with  adjacent  walking  sur- 
faces. 

(e)  Illumination  for  all  exterior  walkways  should  comply  with 
5.5.1.  In  particular  floodlights  should  not  be  positioned  so  that  they  shine 
directly  into  a  pedestrian's  face. 

(f)  It  is  preferable  that  stairs  be  positioned  so  that  the  eleva- 
tion change  is  not  concealed  from  low-vision  persons  by  shade  or  other 
sudden  illumination  changes. 

(g)  Guy-wires  positioned  near  walkways  should  be  enclosed 
with  a  bright  yellow  plasticized  cover  which  encircles  the  guy-wire  from 
the  ground  up  to  a  minimum  height  of  1980  mm. 

(h)  All  walkway  areas  should  have  curbs  where  that  walkway  is 
positioned  beside  vehicular  routes.  The  only  break  in  the  curb  surface 
should  be  for  curb  cuts  as  outlined  in  6.3.4. 
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6.3.3  Islands 

(a)  Curbing  for  islands  should  follow  recommendations  for  curb- 
ing and  curb  ramps  outlined  in  6.3.4. 

(b)  It  is  preferable  that  islands  not  be  placed  in  the  crosswalk 
area.  Where  such  islands  exist  it  is  preferable  that  they  be  cut  through 
level  with  the  street. 

6.3.4  Curb  Ramps 

(a)  The  placement  of  curb  ramps  should  be  consistent  in  loca- 
tion throughout  the  setting. 

(b)  Due  to  the  difficulty  of  detection  by  most  visually  impaired 
travellers,  blended  curbs  or  wrap  around  curb  ramps  which  cover  the 
entire  corner  of  an  intersection  should  not  be  employed. 

(c)  It  is  preferable  that  curb  ramps  with  flared  sides  be  utilized 
as  illustrated  in  Figure  12,  and  that  the  design  utilized  be  consistent 
throughout  the  setting. 

(d)  The  entire  surface  of  the  curb  ramp,  including  the  flared 
sides,  shall  have  a  detectable  warning  surface  as  outlined  in  6.2.5. 

6.3.5  Stairs 

All  aspects  of  design  for  exterior  stairs  shall  be  consistent  with 
recommendations  in  6.2.16  and  with  the  following  recommendations. 

(a)  Stairway  system  should  be  maintained  free  of  snow  and  ice. 
If  an  exterior  stairway  cannot  be  covered,  an  appropriate  sub-surface 
heating  system  could  be  considered  as  a  means  of  keeping  the  stair- 
way free  of  snow  and  ice. 

(b)  Construction  of  exterior  stairs  should  consider  drainage  fac- 
tors and  the  necessity  to  maintain  the  stair  surface  free  of  dirt  and  de- 
bris. 

(c)  Stair  surfaces  should  consist  of  glare-free  materials.  Consis- 
tent illumination  should  be  provided  for  evening  travel.  The  artificial  illu- 
mination of  exterior  ramps,  at  night,  should  meet  requirements  outlined 
in  5.5.1.  The  illumination  should  be  positioned  such  that  glare  and  shad- 
ows are  minimized.  All  illumination  systems,  such  as  spotlights,  should 
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be  directed  onto  the  stair  surface  rather  than  directly  into  the  individu- 
al's face. 

6.3.6  Ramps 

All  aspects  of  design  for  exterior  ramps  shall  be  consistent  with 
recommendations  in  6.2.17  and  with  the  recommendations  given  below. 

(a)  Ramp  systems  should  be  maintained  free  of  snow  and  ice.  If 
an  exterior  ramp  cannot  be  covered,  an  appropriate  sub-surface  heating 
system  could  be  considered  as  a  means  of  keeping  the  ramp  free  of 
snow  and  ice. 

(b)  Construction  of  exterior  ramps  should  consider  drainage  fac- 
tors and  the  need  to  maintain  the  ramp  surface  free  of  dirt  and  debris. 

(c)  Ramp  surfaces  should  consist  of  glare  free  materials.  Con- 
sistent illumination  should  be  provided  for  evening  travel.  The  nighttime 
illumination  of  exterior  ramps  should  meet  requirements  outlined  in  5.5.1. 
The  illumination  should  be  such  that  glare  and  shadows  are  minimized. 
All  illumination  systems,  such  as  spotlights,  should  be  directed  onto  the 
ramp  surface  rather  than  directly  into  the  individual's  face. 

6.3.7  Landscaping 

(a)  Landscaping  should  comply  with  6.2.3  clearance  dimen- 
sions. 

(b)  It  is  preferable  that  thorny  plants  not  be  used  immediately 
adjacent  to  walks.  (Illinois  Accessibility  Standards). 

(c)  It  is  preferable  that  plants  that  drop  large  seed  pods  not 
overhang,  or  be  positioned  near,  public  pathways.  (Illinois  Accessibility 
Standards). 

6.3.8  Gratings 

(a)  Gratings,  manhole  covers  and  other  access  covers  should 
be  placed  outside  walkways  whenever  possible.  When  circumstances 
require  their  presence  on  walkways,  gratings  should  have  open  spaces 
no  greater  than  13  mm  in  one  direction.  In  order  to  minimize  cane  tips 
catching  in  gratings,  it  is  preferable  for  the  cane  user  that  the  surface  of 
gratings  be  of  the  sieve  type  rather  than  the  flat  elongated  grid  type.  If 
the  gratings  have  elongated  openings  they  should  be  positioned  so  the 


94 


(a) 

The  recommended  flared  curb 
ramp  with  the  detectable 
warning  surface 


Placement  of  the  curb  ramp 
in  the  direct  line  of  travel 


Placement  of  the  curb  ramp  out- 
side of  the  direct  line  of  travel 
yet  still  within  the  crosswalk 
area.  The  ramp  illustrated  is 
the  preferred  consistent  place- 
ment for  most  visually  im- 
paired travellers;  however, 
size  of  crosswalk  and  curbside 
obstacles  do  not  always  allow 
for  this  offset  placement  of  the 
curb  ramp 


Figure  12     Curb  ramp  design  and  placement 
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long  dimension  is  at  right  angles  to  the  main  pedestrian  flow  pattern. 
Solid  covers  occurring  in  walkways  should  not  have  changes  in  the  ver- 
tical surface  dimension  that  exceed  15  mm. 

6.3.9  Parking 

(a)  Parking  lots  should  conform  with  the  clearance  dimensions 
as  recommended  in  6.2.3;  illumination  as  recommended  in  5.5.1;  sig- 
naae  as  recommended  in  6.2.7;  and  landscaping  as  recommended  in 
6.3.7. 

Pedestrian  access  from  the  public  transit  system  should  not 
require  crossing  a  parking  lot  in  order  to  arrive  at  the  main  accessible 
entrance  of  a  building. 

(b)  Wheel  stops,  landscaping,  or  other  design  features  should 
be  in  place  in  order  to  prevent  cars  from  parking  so  that  their  bumpers 
are  protruding  over  the  walkway. 

(c)  Where  wheel  stops  or  other  curbing  projections  are  present 
in  the  parking  lot,  these  should  be  painted  with  a  bright  yellow  colour/ 
brightness  contrasted  paint  to  assist  their  identification  by  low-vision  pe- 
destrians. 

6.3.10  Traffic  Lights  for  Pedestrian  Walkways 

(a)  It  is  preferable  that  access  be  gained  directly  to  the  termi- 
nal's main  entrance  via  public  ground  transportation  without  having  to 
cross  main  traffic  thoroughfares. 

(b)  When  main  traffic  thoroughfares  must  be  crossed  to  ac- 
cess the  terminal,  pedestrian  walkways  should  be  provided  connecting 
the  main  accessible  entrance  of  the  terminal  to  public  transportation  de- 
pots or  parking  lots.  These  walkways  must  be  colour/brightness  con- 
trasted to  their  surrounding  surface.  It  is  preferable  that  these  walkways 
have  pedestrian-controlled  traffic-light  signals.  The  location  of  the  signal 
button  must  be  beside  the  crosswalk  and  consistently  located  through- 
out the  setting  for  all  crosswalks.  It  is  preferable  that  the  signal  button 
be  colour/brightness  contrasted  to  its  immediate  surroundings. 

(c)  Traffic  light  signals  should  be  clearly  visible  from  both  sides 
of  the  crosswalk  and  the  design  of  the  light  fixture  should  be  of  the 
standard  vertical  position  with  the  red  light  on  top,  yellow  light  in  the 
middle,  and  the  green  light  on  the  bottom. 
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(d)  Auditory  traffic  light  signals  are  only  recommended  for  pe- 
destrian crosswalks  where  there  is  no  cross  traffic  to  offer  sound  cues 
to  indicate  light  changes,  e.g.  crosswalks  located  in  the  middle  of  a 
block. 

Visually  impaired  persons  rely  on  the  auditory  cues  of  traf- 
fic flow  patterns  and  any  residual  vision  they  may  have,  to  know  when 
to  cross  a  street  safely.  When  properly  utilized  these  cues  provide  reli- 
able, natural  sources  to  assist  with  safe  street-crossing  methods.  Audi- 
tory traffic  signals  which  provide  a  sound  cue  to  indicate  traffic  light  sig- 
nal changes  can  prove  to  be  hazardous  when  their  presence  creates 
over-dependence  and  over-confidence  on  the  artificial  sound  cue  which 
results  in  less  caution  being  exercised  by  the  visually  impaired  traveller. 

The  possible  negative  effects  of  such  over-dependency  are 
clear  when  one  considers:  the  number  of  vehicle  drivers  who  continue 
through  an  intersection  against  a  red  light;  the  possibility  of  the  audible 
sound  cue  of  the  device  masking  nearby  traffic  sounds;  and  the  pres- 
ence of  malfunction  in  the  device  which  could  conceivably  result  in 
auditory  miscues.  Therefore,  auditory  traffic  light  signals  should  only  be 
considered  for  a  crosswalk  following  the  evaluation  of  the  crosswalk  set- 
ting and  the  recommendation  of  installation  of  such  a  device  by  the  lo- 
cal consultation  team,  (see  5.2). 

(e)  Where  auditory  traffic  light  signals  are  utilized,  they  should 
be  closely  monitored  for  mechanical  malfunction.  The  auditory  sound 
cue  should  be  clearly  audible  above  the  ambient  noise  of  the  crosswalk 
area.  The  sound  source  should  be  emitted  from  the  opposite  side  of  the 
crosswalk  to  assist  the  pedestrian  in  localizing  the  sound  source  during 
crossing. 

(f)  All  traffic  signals  must  be  set  such  that  sufficient  time  is 
readily  provided  to  pedestrians  to  complete  the  crossing. 

6.3.11  Construction 

(a)  All  recommendations  outlined  in  6.2.25  should  be  met. 
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CONCLUSIONS  AND 
RECOMMENDATIONS 


7.1   GENERAL  RECOMMENDATIONS  ON 
TECHNICAL  SOLUTIONS 


echnology  can  help  open  new  opportunities  for  blind  and  visu- 
ally impaired  persons;  however,  it  is  important  that  technology 
does  not  also  further  segregate  them.  Planners  are  often  tempted  to  try 
to  solve  the  problems  of  all  disabled  persons  with  one  all-encompassing 
disability  design.  When  this  approach  is  taken,  sensory  impaired  per- 
sons, as  a  less  visible  segment  of  the  disabled  population,  usually  end 
up  with  little  done  for  them. 

Solutions  for  visually  impaired  persons  almost  always  help  the 
general  public,  especially  the  elderly.  Better  communication  systems  and 
better  orientation  strategies  help  everyone.  Therefore,  solutions  such  as 
lowered  monitors,  help  lines  for  information,  and  talking  signs  should  be 
set  up  so  that  they  are  an  integral  part  of  the  terminal  systems  rather 
than  a  parallel  system. 

Research  for  this  project  has  uncovered  dozens  of  international 
and  Canadian  studies  covering  most  of  the  areas  addressed  by  this  re- 
port. We  found  that  information  held  by  one  authority  was  not  always 
shared  with  national  service  and  consumers  groups  for  blind  and  visu- 
ally impaired  persons  or  with  other  researchers  and  authorities  in  Can- 
ada and  abroad. 

An  active  research,  development  and  implementation  atmos- 
phere exists  in  Western  Europe.  And  Canada  has  a  seat  on  a  multina- 
tion  European  group  on  transportation  for  the  disabled.  This  seat  is  filled 
by  a  representative  from  the  Canadian  High  Commissioner's  office  in 
London,  Eng.  We  recommend  that  Transport  Canada  be  regularly  ad- 
vised of  the  proceedings  of  these  meetings  or  be  represented. 

For  current  information  on  European  developments,  contact 
Anne  Frye,  Disability  Unit,  Department  of  Transport,  British  Government, 
R  516,  14th  Floor,  2  Marsham  Street,  London,  England.  Ms.  Frye  is 
Chairman  of  the  European  group  and  a  British  Government  contact  on 
transportation  for  the  disabled.  However,  we  caution  authorities  to  rec- 
ognize that  technological  solutions  are  not  useful  without  analysis  by 
visually  impaired  persons.  CNIB  and  the  Canadian  Council  of  the  Blind 
are  willing  to  assist  researchers  and  implementers  in  accessing  con- 
sumer feedback. 
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We  have  found  that  much  research  is  taking  place  to  ensure 
that  where  technology  can  assist  a  visually  impaired  person  in  better 
dealing  with  life's  challenges,  a  product  is  developed.  However,  we  cau- 
tion our  readers  that  technology  cannot  and  should  not  replace  interac- 
tion with  knowledgeable,  trained  people.  Rather,  technology  should  as- 
sist people,  blind  and  sighted,  in  carrying  out  their  daily  functions. 

Finally,  research,  development  and  study  are  meaningless  with- 
out implementation.  Too  often  likely  solutions  have  been  found  and 
documented  but  demonstration  projects  and/or  standardization  of  use 
have  not  followed.  Rather  than  searching  for  new  solutions,  we  recom- 
mend that  available  dollars  be  spent  on  demonstration  projects  which 
make  use  of  existing  technology  (sometimes  with  modifications)  and  on 
standardization  of  the  application  of  these  technologies  and  systems. 

The  technology  is  available.  All  that  is  required  is  the  will  to  in- 
volve and  demonstrate. 

In  summary  we  recommend  that: 

(i)  Access  technologies  for  the  visually  impaired  population  be  im- 
plemented as  an  integral  part  of  the  terminal  systems  rather 
than  as  a  parallel  system. 

(ii)  Terminal  designers  and  operators  call  upon  a  consultation 
team  (5.2)  to  analyze  proposed  technological  solutions  to  ac- 
cess problems. 

(Hi)   Technology  be  implemented  primarily  to  assist  people,  blind 
and  sighted,  in  carrying  out  their  daily  functions.  Technology 
should  not  be  used  to  replace  interaction  with  knowledgeable, 
trained  people. 

(iv)  Available  dollars  be  spent  on  further  research  on  technological 
adaptations  for  visually  impaired  persons,  on  demonstration 
projects  for  existing  technology  (sometimes  with  modifica- 
tions), and  on  standardization  of  the  application  of  technolo- 
gies and  systems. 
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7.2      SIMPLE  SOLUTIONS  TO  ACCESS  PROBLEMS 


ot  all  solutions  need  be  complex,  expensive,  or  highly  techni- 
cal. For  orientation,  visually  impaired  persons  need  information. 
Often  this  means  making  existing  information  more  readily  available  to 
them  by  simple  techniques.  Recommendations  for  implementing  this  ap- 
proach include: 

(a)  Lowering  to  eye  level,  1350  mm  +/-  3  mm  above  finished 
floor  surface,  one  set  of  arrival/departure  video  monitors  in  each  termi- 
nal. This  will  allow  people  with  low  vision  to  get  as  close  to  the  screen 
as  is  required.  (One  means  of  magnification  is  bringing  the  object 
closer.)    Lowered  monitors  should  be  consistently  located  in  all  termi- 
nals. 

(b)  Providing  inexpensive,  low-vision  aids,  such  as  bar  magnifi- 
ers, at  locations  where  travellers  are  expected  to  read  documents  or 
material  in  print,  e.g.  telephone  stands,  customs  information  pamphlet 
racks,  schedule  racks.  The  bar  magnifier  could  be  attached  to  the 
stand/rack  with  a  light  chain  to  prevent  loss.  Proper  lighting  levels  would 
also  be  required. 

(c)  Offering  information  on  schedules,  special  services,  and  ter- 
minal orientation  as  close  as  possible  to  the  main  public  entrance.  This 
is  best  done  by  a  staffed  information  booth  but  could  also  be  handled 
by  a  direct  telephone  line  located  in  a  consistent  position  throughout  the 
settings.  The  phone  could  be  tied  directly  to  an  existing  information 
booth  elsewhere  in  the  terminal,  an  office  in  the  terminal  where  existing 
staff  could  provide  the  required  information,  or  to  a  regional  or  central 
information  system  where  information  specialists  are  available  to  re- 
spond. In  short,  a  telephone  consistently  located  in  terminals  and  con- 
nected to  knowledgeable  people  could  be  the  major  technology  re- 
quired. 

(d)  Providing  warnings  of  dangerous  or  off-limit  areas  by  using 
currently  available  break-the-light-beam  technology.  When  a  visually  im- 
paired person  (or  any  person)  breaks  a  light  beam  near  these  areas,  a 
voice  loop  or  synthesized  voice  could  announce  "restricted  area  —  do 
not  proceed"  or  some  similar  warning  message. 
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(e)  Terminal  operators  negotiating  with  the  authorities  responsi- 
ble for  surrounding  roadways  and  crossings  for  the  implementation  of 
useful  and  safe  audio-tactile  cueing.  Visually  impaired  persons  must  not 
only  be  able  to  move  safely  and  purposefully  within  terminals;  they  must 
also  be  able  to  arrive  and  depart  from  the  terminals  safely,  whether  it 
be  on  foot  or  via  bus,  car  or  taxi.  Adjustments  in  traffic  controls  to  as- 
sist visually  impaired  travellers  are  generally  also  of  benefit  to  the  gen- 
eral public,  the  elderly,  persons  with  mobility  handicaps  and  children. 

(f)  Improving  illumination  and  signage  in  terminals  as  recom- 
mended in  this  manual. 


7.3      AREAS  REQUIRING  ADDITIONAL  RESEARCH 


7.3.1  Detectable  Warning  Surface 

We  recommend  that  further  research  be  undertaken  relating  to 
the  application  of  a  detectable  warning  surface  to  curb  ramps  and  stair- 
ways before  the  material  is  more  broadly  specified.  Immediate  research 
is  required  to  select  a  consistent  detectable  warning  surface.  Earlier  re- 
search has  confirmed  application  of  one  type  of  surface  for  elevated 
platforms.  It  is  important  that  one  type  of  surface  be  selected  for  consis- 
tent warnings  in  all  three  applications.  The  usability  of  the  surface  tested 
for  elevated  platforms  (see  Appendix  J)  should  be  carefully  researched 
to  determine  if  this  surface  might  be  effective  for  curb  ramp  and  stair- 
way applications.  On-site  analysis  should  form  part  of  this  research  with 
due  consideration  being  given  to  the  Canadian  climate. 

7.3.2  Model  Demonstration  Site 

We  propose  that  a  model  terminal  be  selected  to  serve  as  a 
demonstration  project  for  many  of  the  recommendations  and  technology 
suggestions  outlined  in  this  report.  Actual  on-site  analysis  of  their  effec- 
tiveness for  visually  impaired  travellers  could  then  be  undertaken  on  the 
selected  site. 

7.3.3.  Talking  Signs  (See  Appendix  A) 

This  technology  offers  interesting  potential  for  reducing  orienta- 
tion problems  for  some  visually  impaired  travellers;  especially  in  bigger 
terminals  with  large  open  areas  that  do  not  have  good  orientation  cues. 
Indeed,  Canadian  studies,  such  as  Transport  Canada  report  TP4038E 
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on  Communication  Aids  for  Travellers  with  Sight/Hearing/Speech- 
Disabilities  (Hayto,  McDougall,  Walsh),  as  far  back  as  1982  recom- 
mended a  talking  sign  demonstration  project.  The  technology  exists  and 
continues  to  improve  but  little  action  has  taken  place  towards  implemen- 
tation. We  recommend  a  demonstration  project  with  the  aim  of  further 
investigation  into  the  applicability  of  talking  sign  technology. 


104 


REFERENCES 


1  Bentzen,  B.,  Peck,  A.,  Jackson,  R.  Solutions  for  Problems  of  VI  Users  of 
Rapid  Rail  Transit,  Vol  I  of  II,  for  U.S.  Department  of  Transportation,  Urban 
Mass  Transportation  Administration,  August  1981. 

2  Wardell,  K.  "Environmental  Modifications",  in  Foundations  of  Orientation  & 
Mobility,  Welsh,  R.L.,  Blasch,  B.,  (Eds.),  New  York,  1980.,  chapter  14, 
pp.  447-525. 

3  Bentzen,  B.,  Peck,  A.,  Jackson,  R.  Information  Abstract  VI  -  For  Architects 
and  Transit  Planners,  Vol.  II  of  II,  August  1981. 

4  McGillvray,  R.  "Making  the  Environment  More  Visible  for  the  Elderly  Visually 
Impaired",  Aids  and  Appliances  Review,  No.  13,  Summer,  1984. 

5  Cristarella  M.  "Visual  Functions  for  the  Elderly",  American  Journal  of 
Occupational  Therapy,  31(7),  432-440,  1977. 

6  Pokorny,  J.,  Smith,  V.,  Verriest,  G.,  Pinckers,  A.    Congenital  and  Acquired 
Color  Vision  Defects,  Grune  &  Stratton,  New  York,  N.Y.,  1970,  Chapters  3 
&  8. 

7  Helen  Keller  National  Centre  for  Deaf-Blind  Youths  and  Adults.  Without  Sight 
and  Sound:  Facts  About  Blindness,  New  York,  1984. 

8  "Task  Force  Report  on  Services  to  Deaf-Blind  in  Canada",  The  Canadian 
National  Institute  for  the  Blind. 

9  Goldish,  L.H.  Braille  in  the  United  States:  Its  Production,  Distribution  and 
Use,  American  Foundation  for  the  Blind,  New  York,  N.Y.,  Document  submit- 
ted in  partial  fulfillment  of  requirements  for  M.S.  at  Massachusetts  Institute 
of  Technology,  January  1967. 

10  Farmer,  L.W.  "Mobility  Aids",  in  Foundations  of  Orientation  &  Mobility, 
Welsh,  R.L.,  Blasch,  B.,  (Eds.),  New  York,  1980,  pp.  372/73. 

11  Templer,  J.,  Zimring,  C.  "Accessibility  for  Persons  with  Visual  Impair- 
ments", Access  Information  Bulletin,  1981,  8  pp. 

12  Braf,  G.  The  Physical  Environment  and  the  Visually  Impaired,  ICTA  Informa- 
tion Centre,  Fack.S-161  03  Bromma  3,  Sweden,  March  1974,  34  pp. 

13  Andreason,  M.E.K.  "Colour  Vision  Defects  in  the  Elderly",  Journal  of 
Gerontological  Nursing,  6(7),  382-84,  1980. 


105 


14  Architectural  and  Transportation  Barriers  Compliance  Board.  A  multidiscipli- 
nary  assessment  of  the  state  of  the  art  of  signage  for  blind  and  low-vision 
persons:  Final  Report,  1980. 

15  Chen,  Yin-Wen.  "Visual  discrimination  of  color  normals  and  color  defi- 
cients", A-V  Communication  Review,  17(4),  417-31,  1971. 

16  Gilbert,  J.G.  "Age  Changes  in  Colour  Matching",  Journal  of  Gerontology, 
No.  12,  210-15,   1957. 

17  Gaines,  R.,  Little,  A.C.  "Developmental  Colour  Perception",  Journal  of 
Experimental  Child  Psychology,  No.  20,  465-86,  1975. 

18  American  Association  of  Workers  for  the  Blind,  Div.  9,  Guidelines:  Architec- 
tural and  Environmental  Concerns  of  the  Visually  Impaired  Person,  July 
1977. 

19  Illuminating  Engineering  Society.  Light  and  Sight,  IES  Lighting  Fundamentals 
Course,  Lesson  1,  7  pp. 

20  Lehon,  L.H.  "Development  of  Lighting  Standards  for  the  Visually  Impaired", 
Journal  of  Visual  Impairment  and  Blindness,  September  1980,  pp.  249-253. 

21  Faye,  E.E.  The  Low- Vision  Patient,  Grune  &  Stratton,  New  York,  N.Y.,  1970. 

22  Fonda,  G.  Management  of  the  Patient  with  Subnormal  Vision,  2nd  Edition, 
C.V.  Mosby  Company,  St.  Louis,  Mo.,  1970. 

23  Biex,  N.  Correction  of  Sub-normal  Vision,  London,  Butterworths,  1960. 

24  Hiatt,  G.L.  "Architecture  for  the  Aged:  Design  for  Living",  Inland  Architect, 
November/Decemberl  978. 

25  LaGrow,  S.J.  "Assessing  Optimal  Illumination  for  Visual  Response  Accuracy 
in  Visually  Impaired  Adults",  Journal  of  Visual  Impairment  and  Blindness, 
October  1986. 

26  Lighting  and  Low  Vision,  Electricity  Council  and  Partially  Sighted  Society, 
London,  England,  1985. 

27  Weiner,  W.  "Audition",  in  Foundations  of  Orientation  and  Mobility,  American 
Foundation  for  the  Blind,  1980  pp.  115-16. 

28  Introduction  to  Audiology,  New  Jersey,  Prentice-Hall,  1975. 

29  Brodey,  W.  Sound  and  Space,  The  New  Outlook,  January  1965,  pp.  1-4. 

30  Peripatology  Manual,  Boston  College,  Division  of  Special  Education  and 
Rehabilitation,  1980. 


106 


31  Blasch  B.,  Hiatt,  L.G.,  Orientation  &  Wayfinding,  U.S.  Architectural  and 
Transportaiton  Compliance  Board,  Washington,  D.C.,  March  1983. 

32  Crane,  M.  "Audiology"  In  National  Mobility  Centre  Orientation  and  Mobility 
Audiology  Course,  Section  6:  Teaching  a  Blind  Person  Effective  Hearing, 
Birmingham,  United  Kingdom,  1969,  4  pp. 

33  Ripley,  William.  "Environmental  Communication  and  Orientation:  Twin 
Barriers  for  the  Visually  Impaired,"  North  Carolina  Architect, 
September/October  1977. 

34  Schiff  &  Foulke,  Tactual  Perception,  A  Sourcebook,  Cambridge  University 
Press,  1982. 

35  Foundations  of  Orientation  and  Mobility,  New  York,  American  Foundation  for 
the  Blind,  1980. 

36  Bay  Area  Rapid  Transit/Boston  College  Study,  Detectable  Surfaces,  1987. 

37  Genensky,  S.  "Architectural  barriers  to  the  partially  sighted  -  and 
solutions",  Architectural  Record,  Vol.  167,  May  1980. 

38  Information  received  from  company.  Edwards  Alarm  Systems, 
5875-9  St.,  S.E.,  Calgary,  Alberta. 

39  American  National  Standards  Institute.  American  National  Standard  for 
Buildings  and  Facilities  Providing  Accessibility  and  Usability  for  Physically 
Handicapped  People,  New  York,  N.Y.,  1986. 

40  Information  Systems  for  Low- Vision  Persons,  final  report,  Architectural  and 
Transportation  Barriers  Compliance  Board,  November  29,  1986. 

41  A  Guideline  for  Accessible  Site  Design,  City  of  Etobicoke,  Ontario,  1986. 

42  British  Columbia  Building  Code,  Section  3.7  Handbook,  1984. 


107 


BIBLIOGRAPHY 


Adaptive  Environments  Center,  Barrier  Free  Environments  Welch  &  Epp  Associ- 
ates, Access  Guidebook  (Draft), for  Division  of  Capital  Planning  &  Operations 
&  Office  of  Handicapped  Affairs,  Boston,  Mass.,  May  1987. 

Add-Ons:  The  Ultimate  Guide  to  Peripherals  for  the  Blind  Computer  User,  National 
Braille  Press  Inc.,  Boston,  Mass.,  January  1986. 

Alberta  Culture  Facility  Development,  Buildings  without  Barriers,  Planning  with  the 
Handicapped  in  Mind,  Alberta  Culture  Facility  Development,  1980. 

Alberta  Labour  General  Safety  Services  Div.,  Buildings    Standards  Branch,  Alberta 
Building  Code,  1985,  Edmonton,  1985. 

Aiello,  J.,  Steinfeld,  E.,  Accessible  Buildings  for  People  with  Severe  Visual  Impair- 
ments, U.S.  Department  of  Housing  and  Urban  Development,  Washington, 
D.C.,  April  1979,  118  pp.,  HUD-PDR-404. 

Airport  Operators  Council  International,  Inc.,  Access  Travel:  Airports  -  A  Guide  to 
Accessibility  of  Terminals,  Access  America,  Washington,  D.C.,  February 
1982. 

American  Association  of  Workers  for  the  Blind,  Div.  9,  Guidelines:  Architectural 
and  Environmental  Concerns  of  the  Visually  Impaired  Person,  July  1977. 

American  Council  of  the  Blind,  How  to  Serve  Blind  and  Visually  Impaired  Passen- 
gers. .  .  A  Handbook  for  Airline  Passenger  Service  Personnel,  Washington, 
D.C.,  1985. 

American  Foundation  for  the  Blind,  Environmental  Modifications  for  the  Visually 
Impaired:  A  Handbook,  New  York,  1986. 

American  Foundation  for  the  Blind,  Detectable  Tactile  Surface  Treatment  for  Visu- 
ally Impaired  Persons,  (Background  materials  for  workshop),  American  Foun- 
dation for  the  Blind,  New  York,  N.Y.,  January  1984. 

American  Foundation  for  the  Blind,  How  Does  a  Blind  Person  Get  Around?,  Ameri- 
can Foundation  for  the  Blind,  New  York,  N.Y.,  11-83-15M. 

American  National  Standards  Institute,  American  National  Standard  for  Buildings 
and  Facilities  Providing  Accessibility  and  Usability  for  Physically  Handicapped 
People,  New  York,  N.Y.,  1986. 

Andreason,  M.E.K.,  "Colour  Vision  Defects  in  the  Elderly",  Journal  of  Gerontologi- 
cal Nursing,  6(7) ,  382-84,  1980. 


109 


Architectural  and  Transportation  Barriers  Compliance  Board,  Federal  Register 
Minimum  Guidelines  and  Requirements  for  Accessible  Design,  Volume  46, 
No.  II,  January  16,  1981. 

Architectural  and  Transportation  Barriers  Compliance  Board,  A  Multidisciplinary 
Assessment  of  the  State  of  the  Art  of  Signage  for  Blind  and  Low-Vision  Per- 
sons, Final  Report,  1980. 

Ariba,  M.A.J. ,  Accessibility  Standards  Illustrated,  Capital  Development  Board, 
Springfield,  Illinois,  June  1978,  217  pp. 

Associate  Committee  on  the  National  Building  Code,  National  Building  Code  of 
Canada  1985,  National  Research  Council  of  Canada,  Ottawa,  1985. 

Associate  Committee  on  the  National  Building  Code,  "Safety  Code  for  Elevators, 
Dumbwaiters,  Escalators  and  Moving  Walks",  National  Building  Code  of 
Canada,  1985,  CSA  B  44,  Appendix  E,  National  Research  Council  of  Canada, 
1985. 

Associate  Committee  on  the  National  Building  Code,  Supplement  to  the  National 
Building  Code  of  Canada,  1985,  National  Research  Council  of  Canada, 
Ottawa,  1985. 

Association  de  developpement  touristique  pour  les  personnes  handicapees  du 
Quebec,  Offrir  un  meilleur  service  .  .  .  une  question  d'amGnagement  et 
d'accueil!,  Keroul,  1986. 

Atkinson,  W.G.,  Pedestrian  Crosswalk  Systems  for  the  Elderly  and  the  Handi- 
capped, Transportation  Development  Centre,  Montreal,  December  1984. 

Atkinson,  W.G.,  Pedestrian  Crosswalk  Signal  Activation  Demonstration,  Transporta- 
tion Development  Centre,  Montreal,  March  1987. 

Baird,  D.,  Recommendations  to  Fire  Commissioner,  Mr.  J.  Cardoulis  (in  letter 
form)  re:  exit  signage,  Canadian  Council  of  the  Blind,  St.  John's,  Nfld., 
June  1984. 

Baruch  College,  The  City  University  of  New  York,  Computer  Center  for  the  Visu- 
ally Impaired,  Review  of  Programs,  New  York,  N.Y.,  November  1986. 

Bentzen,  B.L.,  Detectable  Tactile  Surface  Treatments:  A  report  prepared  for  the 
U.S.  Architectural  &  Transportation  Barriers  Compliance  Board,  March  1986. 

Bentzen,  B.L.,  et  al.,  Rew'ew  of  Existing  and  Proposed  Modifications  of  Devices 
and  Systems  in  Rail  Rapid  Transit  Which  Would  Impact  Upon  the  Travel  of 
Visually  Impaired  Persons  and  Concepts  and  Prototype  Devices,  Boston  Col- 
lege, Chestnut  Hill,  Mass.,  1981. 

Bentzen,  B.L.,  Specifications  for  Letters  and  Numerals  for  Touch  Reading,  (Draft), 
for  Department  of  Transportation,  Washington,  D.C. 


110 


Bentzen,  B.L.,  Peck,  A.,  Jackson,  R.,  Techniques  for  Improving  Communication 
with  Visually  Impaired  Users  of  Rail  Rapid  Transit  Systems,  for  U.S.  Depart- 
ment of  Transportation,  Urban  Mass  Transportation  Administration,  Boston 
College,  1981. 

Bentzen,  B.L.,  Peck,  A.,  Jackson,  R.,  Solutions  for  Problems  of  VI  Users  of  Rapid 
Rail  Transit,  Vol  I  of  II,  for  U.S.  Department  of  Transportation,  Urban  Mass 
Transportation  Administration,  August  1981. 

Bentzen,  B.L.  Peck,  A.,  Jackson,  R.,  Information  Abstract  VI  -  For  Architects  and 
Transit  Planners,  Vol.  II  of  II,  August  1981. 

Biex,  N.,  Correction  of  Subnormal  Vision,  Butterworths,  London,  1960. 

Blasch  B.,  Hiatt,  L.G.,  Orientation  &  Wayfinding,  U.S.  Architectural  &  Transporta- 
tion Barriers  Compliance  Board,  Washington,  D.C.,  March  1983. 

Boddaerd,  M.,  Coosemans,  E.,  Technical  Aids  for  Deaf-Blind  Persons,  European 
Conference  on  Education  and  Management  of  the  Deaf-Blind,  Leuven, 
Belgium,  June  1986. 

Braf,  G.,  The  Physical  Environment  and  the  Visually  Impaired,  ICTA  Information 
Centre,  Fack.  S-161  03  Bromma  3,  Sweden,  March,  1974,  34  pp. 

British  Airways  Customer  Services,  Birmingham  International  Airport:  Information 
for  the  Disabled  Traveller,  Comet  House,  London  Heathrow  Airport,  London. 

British  Columbia  Building  Code  Handbook,  "Handrail  Design" ,  p.  45. 

British  Columbia  Municipal  Affairs,  Province  of  British  Columbia  Building  Code, 
1985.  Victoria,  B.C.,  1985. 

British  Columbia  Municipal  Affairs,  "The  Section  3.7  Handbook" ,  Province  of 
British  Columbia  Building  Code,  1985,  Victoria,  B.C.,  1985. 

Brodey,  W.,  Sound  and  Space,  The  New  Outlook,  January  1965,  pp.  1-4. 

Canadian  Almanac  &  Book  of  Facts,  Metropolitan  Life  Insurance  Company, 
Toronto,  1987. 

Canadian  Standards  Association,  Safety  Code  for  Elevating  Devices  for  the  Handi- 
capped, Rexdale,  Ontario,  1981. 

Canadian  Standards  Association,  Safety  Code  for  Elevators,  November  1985. 

Canadian  Transport  Commission,  Barrier-Free  Design  Standards  for  Ferry  Services, 
November  1986,  (Draft). 


111 


Canadian  Transport  Commission,  Regulations  Respecting  Accessibility  to  Passen- 
ger Train  Cars,  86-12-11  DU  23655. 

Carter,  K.,  "Assessment  of  Lighting,"  Understanding  Low  Vision. 

Chen,  Yin-Wen,  "Visual  discrimination  of  color  normals  and  color  deficients" ,  A-V 
Communication  Review,  17(4),  417-31,  1971. 

Cherkes,  I.,  Vision  Quest,  Canada  Immigration  &  Employment  in  co-operation  with 
the  Canadian  National  Institute  for  the  Blind,  1987. 

City  of  Etobicoke,  A  Guideline  for  Accessible  Site  Design  for  Persons  with  Physical 
Disabilities,  September  1986. 

Cooper,  B.A.,  "A  Model  for  Implementing  Color  Contrast  in  the  Environment  of 
the  Elderly",  The  American  Journal  of  Occupational  Therapy,    39  (4): 
253-258,  April  1985. 

Couch,  D.,  "Illuminating  Ideas  for  a  Safer  Workplace:  Six  Common  Lighting  Prob- 
lems and  How  to  Solve  Them" ,  Occupational  Health  &  Safety,  Canada,  3(3), 
pp.  41-2,44,46-48,  84. 

Crain-Revis  Associates  Inc.  &  The  Washington  Consulting  Group,  A  Handbook: 
Describing  Low  Cost  Concepts  &  Techniques  to  Make  Public  Transportation 
More  Accessible  for  Visually  &  Hearing  Impaired  Persons,  for  U.S.  Depart- 
ment of  Transportation,  April  1982. 

Crane,  M.,  "Audiology"  In  National  Mobility  Centre  Orientation  and  Mobility  Audiol- 
ogy  Course,  Section  6:  Teaching  a  Blind  Person  Effective  Hearing, 
Birmingham,  United  Kingdom,  1969,  4  pp. 

Cristarella  M.,  "Visual  Functions  for  the  Elderly",  American  Journal  of  Occupa- 
tional Therapy,  31(7),  432-440,  1977. 

C-TEC  Computer  Training  and  Evaluation  Center,  A  Joint  Project  of  Sensory  Aids 
Foundation  and  the  Veterans  Administration,  Western  Blind  Rehabilitation  Cen- 
ter, Palo  Alto,  Ca.,  July  1986. 

Department  of  Transport,  Transport  without  Handicap:  A  Priority  for  Europe;  Pro- 
ceedings, London,  England,  December  1986,  138  pp. 

Department  of  Transport,  Transport  without  Handicap:  A  Priority  for  Europe;  Sup- 
plementary Papers,  London,  England,  December  1986,  10  pp. 

Department  of  Transport,  Transport  without  Handicap:  A  Priority  for  Europe;  List  of 
Participants,  London,  England,  December  1986,  53  pp. 

Department  of  Transport,  Textured  Footway  Surfaces  at  Pedestrian  Crossings, 
London,  England,  October  1986,  DU1/86. 


112 


Department  of  Transport  &  Public  Works,  City  of  Gouda.  Safe  Traffic  Provisions  for 
People  with  a  Mobility  Handicap,  The  Hague,  Netherlands,  May  1986. 

Department  of  Transportation,  Office  of  the  Secretary.  Nondiscrimination  on  the 
Basis  of  Handicap  in  Air  Travel,  Federal  Register,  Vol.  52,  No.  35,  February 
1967.  44685;  87-4. 

Dialogue  with  the  Blind,  Touch-Know:  A  Handbook  on  Tactile  Signs  &  Locations 
Cues  for  the  Blind  and  Visually  Impaired,  Berwyn,  Illinois. 

Dickman,  I.R.,  Making  Life  More  Livable,  New  York,  American  Foundation  for  the 
Blind,  1983,  89  pp. 

Duncan,  J.,  et  al.,  "Environmental  Modifications  of  the  Visually  Impaired:  A  Hand- 
book", Journal  of  Visual  Impairment  and  Blindness,  December  1977. 

Elton,  R.A.,  "Blindness/Visual  Impairment  and  the  Environment" ,  Presentation  to 
the  Secretariat  for  Disabled  Persons,  Ottawa,  November  1983,  The  Canadian 
National  Institute  for  the  Blind,  Toronto,  Ontario. 

Farmer,  L.W.,  "Mobility  Aids",  in  Foundations  of  Orientation  &  Mobility,  Welsh, 
R.L.,  Blasch,  B.,  (Eds.),  New  York,  1980,  pp.  372/73. 

Faye,  E.E.,  The  Low-Vision  Patient,  Grune  &  Stratton,  New  York,  NY,  1970. 

Fonda,  G.,  Management  of  the  Patient  with  Subnormal  Vision,  2nd  Edition,  C.V. 
Mosby  Company,  St.  Louis,  Mo.,  1970. 

Fuller,  H.,  Curb  Ramps,  Parking,  Passenger  Loading  Zones,  and  Bus  Stops,  for 
Access  Information  Bulletin,  National  Center  for  a  Barrier  Free  Environment, 
Washington,  D.C.,  1981. 

Funk,  D.A.,  "Travel  Planning  for  Handicapped  People",  American  Rehabilitation, 
Volume  5,  No.  3,  February  1980. 

Gaines,  R.,  Little,  A.C.,  "Developmental  Colour  Perception",  Journal  of  Experi- 
mental Child  Psychology,  No.  20,  465-86,  1975. 

Gatwick  Airport  Limited,  London's  Gatwick  Airport,  Syon  Print,  London,  October 
1986. 

Genensky,  S.,  "Architectural  Barriers  to  the  Partially  Sighted  -  and  Solutions", 
Architectural  Record,    Vol.  167,  May  1980. 

Genensky,  S.M.,  "Data  Concerning  the  Partially  Sighted  and  the  Functionally 
Blind",  Visual  Impairment  and  Blindness,  May  1978. 

Gilbert,  J.G.,  "Age  Changes  in  Colour  Matching",  Journal  of  Gerontology,  No.  12, 
210-15,  1957. 


113 


Gill,  J.M.,  International  Survey  of  Aids  for  the  Visually  Disabled,  10th  Ed.,  Re- 
search Unit  for  the  Blind,  Brunei  University,  Exbridge,  Middlesex,  England, 
March  1985. 

Goldberg,  A.M.,  Schreler,  E.M.,  Leventhal,  J.D.  DeWitt,  J.C.,  "A  Look  at  Five 
Braille  Printers",  Journal  of  Visual  Impairment  &  Blindness,  June  1987. 

Goldish,  L.H.,  Braille  in  the  United  States:  Its  Production,  Distribution  and  Use, 
American  Foundation  for  the  Blind,  New  York,  N.Y.,  Document  submitted  in 
partial  fulfillment  of  requirements  for  M.S.,  at  Massachusetts  Institute  of 
Technology,  January  1967. 

Goodrich,  G.L.,  McKinley,  J.L.,  A  Guide  to  Large  Print  Computer  Access,  Western 
Blind  Rehabilitation  Center,  Veterans  Administration  Medical  Center,  Palo 
Alto,  Ca. 

Government  of  Canada,  Barrier-Free  Design  Standards,  Ottawa,  February  1987, 
AK-62-30. 

Grace,  Gerrard,  Responding  to  the  Orientation  and  Mobility  Issues  of  Blind  and 
Visually  Impaired  Persons  in  Transportation  Terminals,  (Proposal  to  the  Trans- 
portation Development  Centre  of  Transport  Canada,  February  1987),  (Avail- 
able from  CNIB,  Toronto). 

Greenberg,  G.L.,  Sherman,  J.C.,  Design  of  Maps  for  Partially  Seeing  Children, 
International  Yearbook  of  Cartography,  Vol.  10,  1970. 

Guidance  Systems  Inc.,  A  Report  on  Pathfinder  Tactile  Tiles  and  Guidestrips,  for 
The  American  Council  of  the  Blind  of  California,  Carson  City,  Nevada. 

Haber,  G.M.,  Churchman,  A.,  Blank,  T.O.,  Design  for  the  Handicapped,  (Work- 
shop Proceedings,  Third  International  Conference  on  Tall  Buildings,  January, 
1986),  Council  Report  M359. 

Hansen,  A.T.,  Building  Practice  Note  No.  53  Accessibility  Requirements  in  the  Na- 
tional Building  Code  of  Canada  1985,  National  Research  Council  of  Canada, 
Ottawa,  1985. 

Hanson,  L.,  White  &  Partners  AB,  Architects  &  Planners,  et  al.,  Designing  With 
Care:  A  Guide  to  Adaptation  of  the  Built  Environment  for  Disabled  Persons, 
Swedish  International  Development  Authority,  The  United  Nations  &  The 
United  Nations  Centre  for  Human  Settlements,  Austria,  January  1983. 

Hebert,  F.,  Reasonable  Access:  A  Practical  Guide  to  assist  Federal  Government 
Departments  in  making  their  Publications  Accessible  to  Print-handicapped  Per- 
sons, for  the  National  Library  of  Canada,  Ottawa,  1986. 

Helen  Keller  National  Centre  for  Deaf-Blind  Youths  and  Adults,  Without  Sight  and 
Sound:  Facts  About  Blindness,  New  York,  1984. 


114 


Henning,  D.N.,  Barrier-Free  Design  in  Canada,  Public  Works  Canada  AES/SAG 
104:86-11. 

Hiatt,  G.L.,  "Architecture  for  the  Aged:  Design  for  Living",  Inland  Architect,  No- 
vember/December 1978. 

Hickling  Partners  Inc.,  A  Review  of  Urban  Transportation  Services  for  Disabled  Per- 
sons, Transport  Canada,  March  1983. 

Hill,  N.A.,  Bergot,  G.,  Bleiner,  P.,  et.  al.,  Handicapped  Persons  and  the  Airport, 
2nd  edition,  International  Civil  Airports  Association,  Orly  Aerogare  CEDEX, 
(France),  December  1981,  85  pp. 

Houldershaw,  W.H.,  Designing  Buildings  for  Visually  Handicapped  People,  Royal 
National  Institute  for  the  Blind,  London,  U.K.,  September  1986. 

I.B.I.  Group,  Communication  Aids  for  Travellers  with  Sight/Hearing/Speech  Disabili- 
ties -  Final  Report,  for  Transportation  Development  Centre,  Montreal, 
December  1982. 

Illuminating  Engineering  Society,  Light  and  Sight,  IES  Lighting  Fundamentals 
Course,  Lesson  1 ,  7  pp. 

International  Civil  Airports  Association,  Handicapped  Persons  and  the  Airport,  Orly, 
France,  1981. 

International  Directory  of  Tactile  Map  Collections,    Cylke,  F.K.,  Dixon,  J.M.,  (Man- 
aging Editors),  National  Library  Service  for  the  Blind  and  Physically  Handi- 
capped, Library  of  Congress,  1985. 

International  Organization  for  Standardization,  Needs  of  Disabled  People  in  Build- 
ings -  Design  Guidelines,  International  Organization  for  Standardization,  1982. 

International  Year  of  Disabled  Persons  1981,  Adaptation  of  the  Built  Environment 
for  Disabled  Persons,  United  Nations,  1 981 . 

Jackson,  R.M.,  Peck,  A.F.,  Bentzen,  B.L.,  "Visually  Handicapped  Travelers  in  the 
Rapid  Rail  Transit  Environment",  Journal  of  Visual  Impairment  &  Blindness, 
December  1983. 

Janisch,  H.N.,  et  al.,  The  Regulatory  Process  of  The  Canadian  Transport  Commis- 
sion: A  study  prepared  for  the  Law  Reform  Commission  of  Canada,  Minister 
of  Supply  &  Services  Canada,  1978. 

Johnson,  B.M.,  Building  Practice  Note:  Accessible  Pedestrian  Systems  for  Those 
With  Physical  Disabilities,  National  Research  Council  of  Canada,  Ottawa, 
1979. 

Johnson,  B.,  Evacuation  Techniques  for  Disabled  Persons,  for  National  Research 
Council  of  Canada,  Ottawa,  1983. 


115 


Jose,  R.T.,  Understanding  Low  Vision,  New  York,  American  Foundation  for  the 
Blind,  1983,  555  pp. 

Kelly,  C,  A  Guide  to  Federal  Transportation  Regulations  for  Disabled  Passengers, 
(Transportation  Development  Centre,  Montreal),  August  1982,  123  pp. 

LaGrow,  S.J.,  "Assessing  Optimal  Illumination  for  Visual  Response  Accuracy  in 
Visually  Impaired  Adults",  Journal  of  Visual  Impairment  and  Blindness, 
October  1986. 

Lederman,  Susan  J.,  "Heightening  Tactile  Impressions  of  Surface  Texture",  in 
Gordon,  G.,  (Ed.),  Active  Touch:  The  Mechanism  of  Recognition  of  Object  by 
Manipulation:  A  Multidisciplinary  Approach:  Proceedings  of  a  Symposium  held 
at  Beaune,  France,  July  1977,  under  the  auspices  of  the  International  Union 
of  Physiological  Sciences,  Oxford,  Pergamon  Press,  1987,  pp.  205-14. 

Lederman,  S.J.,  The  Perception  of  Surface  Roughness  by  Touch  (thesis),  Univer- 
sity of  Toronto  Library,  June  19,  1973,  137  pp.,  illus.,  appendices. 

Lederman,  S.J.,  "Improving  One's  Touch  ...  and  More",  Perception  & 
Psychophysics,  Vol.  24(2),  1978,    pp.  154-161. 

Lederman,  S.J.,  "The  Perception  of  Surface  Roughness  by  Active  &  Passive 

Touch",  Bulletin  of  the  Psychonomic  Society,  Vol.  18(5),  pp.  253-255,  1981. 

Lederman,  S.J.,  "Auditory  Texture  Perception",  Perception,  Vol.  8,  1979,  pp. 
93-103. 

Lederman,  S.J.,  "The  'Callus-thenics'  of  Touching",  Canadian  Journal  of  Psychol- 
ogy, Vol.  30(2),  1976. 

Lederman,  S.J.,  Campbell,  J.I. ,  "Tangible  Line  Graphs:  An  Evaluation  and  Some 
Systematic  Strategies  for  Exploration",  Journal  of  Visual  Impairment  &  Blind- 
ness, March  1983. 

Lederman,  S.J.,  Kinch,  D.H.,  "Texture  in  Tactual  Maps  and  Graphics  for  the 
Visually  Handicapped",  Visual  Impairment  and  Blindness,  June  1979. 

Lehon,  L.H.,  "Development  of  Lighting  Standards  for  the  Visually  Impaired",  Jour- 
nal of  Visual  Impairment  and  Blindness,  September  1980,  pp.  249-253. 

Leonard,  J. A.,  Newman,  R.C.,  "Three  Types  of  'Maps'  for  Blind  Travel",  Er- 
gonomics, 13,  165-79,  1970. 

Letraset  Canada  Limited,  Letraset  (Catalogue) .  Markham,  Ontario,  1985. 

Levesque,  L.,  Environment  Adaptations/ Modifications  for  Blind/Visually  Impaired, 
for  Premier's  Council  on  the  Status  of  Disabled  Persons,  CNIB,  Moncton, 
N.B.,  May  1986. 


116 


Levin,  B.,  et  al.,  "Fire  Safety",  Access  Information  Bulletin,  Centre  for  Barrier 
Free  Environment,  Washington,  D.C.,  1981. 

Litton,  T.W.,  Griffin,  H.C.,  "Travel  Tips",  Mainstream,  Volume  7,  No.  5. 

Louis  A.  Challis  &  Associates  Pty.  Ltd.,  Development  of  an  Audio-Tactile  Signal  to 
Assist  the  Blind  at  Pedestrian  Crossings,  Australian  Government  Department 
of  Transportation,  June  1976. 

Manitoba  Department  of  Labour  and  Manpower,  Manitoba  Building  Code,  1981 , 
Manitoba  Department  of  Labour  and  Manpower,  Winnipeg,  1981. 

Municipal  Affairs,  Nova  Scotia,  Building  Code  Act,  Chapter  3,  Statutes  of  Nova 
Scotia,  1986,  Queen's  Printer,  Halifax,  1987. 

Municipal  Affairs,  Nova  Scotia,  Regulations  made  Pursuant  to  Section  4  of  the 
Building  Code  Act  SNS,  1986,  C.3.,  Queen's  Printer,  Halifax,  1987. 

McCann,  V.,  Cross,  B.,  "The  'Talking'  Pelican  Crossing  -  the  Introduction  of  a 
Novel  Aid  for  the  Blind",  Traffic  Engineering  and  Control,  23(5),  264-67, 
May  1982. 

McGillvray,  R.,  "Making  the  Environment  more  Visible  for  the  Elderly  Visually  Im- 
paired", Aids  and  Appliances  Review,  No.  13,  Summer  1984. 

Ministry  of  Housing,  Ontario,  Guide  &  Illustrations  for  Section  3.7  of  the  Ontario 
Building  Code,  Toronto,  Ontario,  1987. 

Ministry  of  Transport  and  Public  Works,  Manual:  Traffic  Provisions  for  People  with 
a  Handicap,  Road  Safety  Directorate,  The  Hague,  The  Netherlands,  1986, 
138. 

Muller,  H.,  Rolen,  G.,  Airlines  and  Disabled  Travellers,  ICTA  Information  Centre, 
Stockholm,  1977,  pp.  54. 

Murphy,  J. A.,  How  Does  a  Blind  Person  Get  Around?,  American  Foundation  for 
the  Blind,  New  York,  1983,  20  pp. 

Murray,  W.S.,  Wood,  R.W.  Jr.,  Methods  Used  in  Reducing  Accident  Risk  Among 
Elderly  and  Disabled  Persons  at  Washington  Metropolitan  Area  Transit  Author- 
ity, Washington,  D.C.,  1987. 

National  Library  of  Canada,  The  Accessible  Canadian  Library,  A  Planning  Workbook 
for  a  Barrier  Free  Environment,  Ottawa,  1986. 

National  Library  Service  for  the  Blind  &  Physically  Handicapped,  Maps  and  Graph- 
ics for  Blind  &  Visually  Handicapped  Individuals:  A  Bibliography,  The  Library 
of  Congress,  Washington,  D.C.,  1984. 


117 


National  Paving  &  Kerb  Association,  Paving  for  the  Blind,  London,  England,  April 
1986. 

National  Technical  Information  Service,  Information  about  Visual  Impairment  for 
Architects  and  Transit  Planners.  Volume  II  Improving  Communication  with  the 
Visually  Impaired  in  Rail  Rapid  Transit  Systems,  U.S.  Department  of  Trans- 
portation, Washington,  D.C.,1981. 

National  Technical  Information  Service,  Solutions  for  Problems  of  Visually  Impaired 
Users  of  Rail  Rapid  Transit.  Volume  I  Improving  Communications  with  the 
Visually  Impaired  in  Rail  Rapid  Transit  Systems,  U.S.  Department  of  Trans- 
portation, Washington,  D.C.,  1981. 

National  Transportation  Act,  Canada  Shipping  Act,  Railway  Act  and  Aeronautics 
Act,  The  Barrier  Free  Terminal  Design  Regulations. 

Newton  Frank  Arthur  Inc.,  Orientation  and  Wayfinding  in  Public  Buildings,  Public 
Works  Canada,  November  1984. 

Norrbom,  C.E.,  Swedish  Measures  to  Adapt  Public  Transport  Systems  to  the 
Needs  of  the  Disabled,  Voice  of  the  Pedestrian,  No.  16,  1981,  pp.  23-35. 

Obstacles:  Report  of  the  National  Committee  on  the  Disabled  and  the  Handi- 
capped, Minister  of  Supply  and  Services  Canada,  1981. 

O'Connell,  D.,  Barrier-Free  Surface  Transportation  Terminals:  Design  Considera- 
tions, Transport  Canada,  Urban  Transportation  Research  Branch,  Canadian 
Surface  Transportation  Administration,  Montreal,  December  1978,  36  pp. 

Ontario  Ministry  of  Housing,  The  Building  Code,  1985,  Ontario  Ministry  of  Housing, 
Toronto,  Ontario,  1985. 

Orientation  and  Wayfinding,  U.S.  Architectural  and  Transportation  Barriers  Compli- 
ance Board,  Washington,  D.C.,  March  1983,  112  pp. 

Passini,  R.,  Brain  Lesions  and  Their  Effects  on  Wayfinding:  A  Review,  (Abstract), 
University  of  Montreal. 

Passini,  R.,  Delisle,  J.,  Langlois,  C,  Proulx,  G.,  Wayfinding  Information  for  the 
Congenitally  Totally  Blind,  (Draft  Document),  June  1987. 

Passini,  R.,  Wayfinding  Performance  Evaluation,  Public  Works  Canada,  Montreal, 
1986. 

Passini,  R.,  Dupre,  A.,  Langlois,  C,  "Spatial  Mobility  of  the  Visually  Handicapped 
Active  Person:  A  Descriptive  Study",  Journal  of  Visual  Impairment  and  Blind- 
ness, 80(8),  pp.  904-7. 

Passini,  R.,  Proulx,  G.,  Wayfinding  Without  Vision:  An  Experiment  with  Congeni- 
tally Totally  Blind  People,  (Draft  Document),  Rev.  May  1987. 


118 


Pauls,  J.L.,  Recommendations  for  Improving  the  Safety  of  Stairs,  Division  of  Build- 
ing Research,  National  Research  Council  of  Canada,  Ottawa,  June  1982. 

Pedestrian  Research  Laboratory  of  The  College  of  Architecture,  Georgia  Institute 
of  Technology,  (John  Templer,  Principal  Investigator),  Specifications  for  Mak- 
ing Buildings  and  Facilities  Accessible  to  and  Usable  by  Physically  Handi- 
capped People,  for  the  U.S.  Department  of  Transportation,  DOT-FH-1 1-8504. 

Pelletier,  G.A.,  Standard  for  the  Installation  of  Fire  Alarm  Systems,  Underwriters' 
Laboratories  of  Canada,  1980. 

Peripatology  Manual,  Boston  College,  Division  of  Special  Education  and  Rehabilita- 
tion, 1980. 

Peter  Muller-Munk  Associates,  Div.  of  Wilbur  Smith  &  Associates,  Information  Sys- 
tems for  Low-Vision  Persons,  Final  Report,  for  Architectural  &  Transportation 
Barriers  Compliance  Board,  November  1986. 

Philips  Electronics  Ltd.,  Lighting  Div.,  Lighting  Handbook. 

Pilkington  Glass  Ltd.,  Architect's  Glass  Guide.  1963. 

Pinney,  D.,  Accessibility  Standards  and  Guidelines  Public  Buildings,  Barrier  Free 
Environment,  Calgary,  1986. 

Pokornyi,  J.,  Smith,  V.,  Verriest,  G.,  Pinchers,  A.,  Congenital  and  Acquired  Color 
Vision  Defects,  Grune  &  Stratton,  New  York,  N.Y.,  1970,  Chapters  3  &  8. 

Premier's  Council  on  the  Status  of  Disabled  Persons,  Barrier-Free  Access:  Public 
School  Considerations  (Position  Paper,  Final  Draft),  September  1986. 

Public  Works  Canada,  Barrier  Free  Design:  Access  To  Use  of  Buildings  by  Physi- 
cally Disabled  People,  pp.  12,  Ottawa,  1985. 

Public  Works  Canada,  Barrier  Free  Design  Standards  for  Airport  Buildings,  Govern- 
ment of  Canada,  Ottawa,  1986. 

Public  Works  Canada,  The  1 ,2,3,  Evaluation  and  Design  Guide  to  Wayfinding, 
Ottawa,  1987. 

Report  of  the  Task  Force  to  the  Advisory  Committee  on  Services  to  Deaf-Blind  Per- 
sons in  Canada,  (Printed  by  and  available  from  The  Canadian  National  Insti- 
tute for  the  Blind,  Toronto,  1984.)  62  pp. 

Richesin,  C,  Tactile  Warnings  Recommended  for  Stairways,  CNIB  Toronto, 
Ontario,  1986. 


119 


Richterman,  H.,  Aarons,  G.,  "Responses  of  Limited  Residual  Vision  Patients  to 
Working  Conditions  with  Varied  Light  and  Colour  Combinations",  Journal  of 
the  American  Optometric  Association.  Vol.  54,  No.  10,  October  1983. 

Ripley,  Wm.,  "Environmental  Communication  and  Orientation:  Twin  Barriers  for 
the  Visually  Impaired",  North  Carolina  Architect,  September/October  1977. 

Rotor,  A.,  Braille/Tactile  Safety/Orientation  Aircraft  Cabin  Cards,  for  Transport 
Canada,  Research  &  Development,  Ottawa,  December  1985. 

Rotor,  A.,  Canadian  Signage,  for  Transport  Canada,  Research  &  Development, 
Ottawa,  December  1985. 

Royal  National  Institute  for  the  Blind,  Designing  Buildings  for  Blind  People. 

Rutenberg  Design  Inc.,  A  Systems/ Ergonomics  Design  Approach  to  Problems  for 
the  Visually  Impaired  in  Transportation  Terminals,  Lachine,  Que.,  December 
1986. 

Rutenberg  Design  Inc.,  Design  and  Communication  Inc.,  Signage  Design  for  Spe- 
cial Needs,  VIA  Rail  Canada  Inc.,  April  1984. 

Sanford,  J. A.,  "Designing  for  Orientation  and  Safety",  Proceedings  of  the  Interna- 
tional Conference  on  Building  Use  and  Safety  Technology,  1985,  Georgia  Insti- 
tute of  Technology,  Atlanta,  Georgia. 

Saskatchewan  Human  Rights  Commission,  Accessibility  Standards  Guidelines, 
Saskatchewan  Human  Rights  Commission,  Regina,  Saskatchewan. 

Schreler,  E.M.,  DeWitt,  J.C.,  Goldberg,  A.M.,  Leventhal,  J.D.,  "An  Evaluation  of 
Synthetic  Speech  Software  Programs",  Journal  of  Visual  Impairment  &  Blind- 
ness, February  1987. 

Scott,  W.,  A  Planning  Workbook  for  a  Barrier-Free  Environment,  The  Accessible 
Canadian  Library,  National  Library  of  Canada,  Ottawa,  1986. 

Seguin,  J.J.,  Surface  Transportation  Service  Accessibility  for  the  Handicapped, 
Transport  Canada,  Canadian  Surface  Transportation  Administration,  Ottawa, 
November  1984,  110. 

Sicurella,  V.J.,  "Color  Contrast  As  an  Aid  for  Visually  Impaired  Persons",  Journal 
of  Visual  Impairment  and  Blindness,  June  1977,  pp.  252-257. 

Signalisation  EL-SI  Inc.,  Feu  sonore  pour  pistons  mal-voyants,  Bordeaux,  France, 
January  1987. 

Sliney,  David,  Wolbarscht,  Myron,  Safety  with  Laser  and  other  Optical  Sources, 
Plenum  Press,  227  W.,  17th  St.,  N.Y.,  N.Y.,  U.S.A.,  10011,  1980. 


120 


"Statistical  Information  of  the  Client  Population  of  the  CNIB" ,  The  Canadian  Na- 
tional Institute  for  the  Blind,  1986. 

Steinfeld,  E.,  "Designing  Barrier-free  Corridors  in  Building",  Architectural  Record, 
August  1980. 

Steinfeld,  E.,  "Designing  Barrier-free  Communications  in  Building",  Architectural 
Record,  August  1980. 

Suzuki,  T.,  "Barrier-free  Design  for  the  Handicapped  in  Stations  of  Japanese  Na- 
tional Railways",  Voice  of  the  Pedestrian,  No.  16,  154-62,  1981. 

"Task  Force  Report  on  Services  to  Deaf-Blind  in  Canada",  The  Canadian  National 
Institute  for  the  Blind. 

Templer,  J.,  Lewis,  D.,  Sanford,  J.,  Ground  and  Floor  Surface  Treatments,  for 
U.S.  Architectural  and  Transportation  Barriers  Compliance  Board, 
Washington,  D.C.,  March  1983. 

Templer,  J.,  Zimring,  C,  Accessibility  for  Persons  with  Visual  Impairments,  Ac- 
cess Information  Bulletin,  1981,  8  pp. 

The  Braille  Monitor,  "New  F.A.A.  Regulations  Give  Free  Hand  to  Discriminatory 
Treatment  of  the  Blind,  December  1977,  pp.  386-394. 

The  Canadian  National  Institute  for  the  Blind,  Dog  Guide  Information  Sheet. 

The  Canadian  National  Institute  for  the  Blind,  Feasibility  Study:  A  Barrier  Free  Envi- 
ronment for  the  Blind  and  Visually  Impaired,  Toronto,  Ontario,  1986. 

The  Canadian  National  Institute  for  the  Blind,  Freedom  is  Understanding  Each 
Other  (Pamphlet),  Toronto,  Ontario. 

The  Journal  of  Vision  Rehabilitation,  Volume  1.  No.  2,  April  1987. 

The  National  Easter  Seal  Society  for  Crippled  Children  &  Adults,  Checklist:  Basic 
Design  Specifications  for  Accessibility,  Barrier  Free  Environments,  Inc., 
Fayetteville,  N.C. 

The  Royal  National  Institute  for  the  Blind,  Lighting  and  Low  Vision,  London,  U.K., 
June  1986. 

Thompson,  J.,  Assistive  Devices  for  Deaf-Blind  Persons,  The  Canadian  National 
Institute  for  the  Blind,  Toronto. 

Transport  Canada,  A  Report  on  an  Experiment  with  Elevator  Signage  for  Visually 
Impaired  Persons,  October  1982. 

Transport  Canada,  Mobility  Plus,  Vol.1,  1987. 


121 


Transport  Canada,  Program  on  Transportation  of  Disabled  and  Elderly  Persons, 
Final  Operational  Plan,  April  1986. 

Transport  Canada,  Air  Accessibility  Standards  for  Disabled  and  Elderly  Persons, 
Transport  Canada,  Ottawa,  1984. 

Transport  Canada,  Policy  on  Transportation  of  Disabled  Persons,  Transport 
Canada,  Ottawa,  1983. 

Transport  Canada,  Research,  Development  and  Demonstration  Program  for  Trans- 
portation of  the  Disabled,  Operational  Plan,  Transport  Canada,  Ottawa, 
December  1984. 

Transport  Canada,  Barrier-Free  Design  Standards  for  Airport  Buildings,  Transport 
Canada,  Ottawa,  September  1986. 

Transport  Canada,  Barrier-Free  Design  Standards  for  Transportation  Terminals: 
Via  Stations,  (Draft),  Transport  Canada,  Ottawa,  January  1986. 

Transport  Canada,  Transportation  for  the  Disadvantaged,  The  Urban  Transportation 
Research  Branch,  March  1978. 

Transport  Canada/Canadian  Transport  Commission,  Research,  Development  and 
Demonstration  Program  for  Transportation  of  the  Disabled  and  Elderly, 
Operational  Plan,  Transport  Canada,  Ottawa,  March  1985. 

Transportation  Development  Centre,  Transport  Canada,  Transportation  in  Canada: 
A  Guide  for  Travellers  with  Special  Needs,  Transportation  Development 
Centre,  Montreal,  December  1981,  49  pp.,  TP  380. 

Transportation  Development  Centre,  Communication  Aids  for  Travellers  with  Sight/ 
Hearing/Speech  Disabilities,  Transportation  Development  Centre,  1982. 

TransVision  Consultants  Ltd.,  Application  of  Voice  Technology  to  Transportation  of 
Disabled  Persons,  for  Transportation  Development  Centre,  Montreal,  January 
1986. 

Underwriter's  Laboratories  of  Canada,  Standards  for  Installation  of  Fire  Alarm  Sys- 
tems, December  1982. 

Urban  Transportation  Abroad,  "Blind  Cross  Street  Safely  in  Bern";  "Audio  Traffic 
Signals  for  the  Sightless",  Spring  &  Summer  1983. 

U.S.  Architectural  and  Transportation  Barriers  Compliance  Board,  Detectable  Tac- 
tile Surface  Treatments:  Phases  1  &  2.  Final  Reports,  Washington,  D.C., 
October  31,  1985. 

U.S.  Architectural  and  Transportation  Barriers  Compliance  Board,  Orientation  and 
Wayfinding,  Access  American,  Washington,  D.C.,  1983. 


122 


U.S.  Department  of  Commerce,  National  Technical  Information  Service,  Handbook 
Describing  Low  Cost  Concepts  and  Techniques  to  Make  Public  Transportation 
More  Accessible  for  Visually  and  Hearing  Impaired  Persons,  Washington, 
D.C.,  PB83- 125526. 

Vaughan,  D.,  Asbury,  T.,  General  Ophthamology,  Lange  Medical  Publications,  Los 
Altos,  Calif.,  1983. 

Voice  of  the  Pedestrian,  "Audible  and  Tactile  Signals  for  Blind  Pedestrians  at  Inter- 
sections Controlled  by  Traffic  Light  Signals",  No.  2,  pp.  37-43,  February 
1985. 

Vertco  Manufacturing  Limited,  Stainless  Steel  Tactile  Plates  for  Elevator  Identifica- 
tion, Scarborough,  Ont.,  January  1985. 

Wardell,  K.,  "Environmental  Modifications",  in  Foundations  of  Orientation  &  Mobil- 
ity, Welsh,  R.L.,  Blasch,  B.,  (Eds.),  New  York,  1980,  Chapter  14,  pp. 
447-525. 

Weiner,  W.,  "Audition",  in  Foundations  of  Orientation  and  Mobility,  American 
Foundation  for  the  Blind,    pp.  115-16. 

Wiener,  R.,  "Ten  Steps  to  Implement  a  Special  Education  Microcomputer  Curricu- 
lum", Closing  The  Gap,  Vol.  6,  No.  2,  June/ July  1987. 

Weisman,  G.D.,  Wayfinding  and  Architectural  Legibility:  Design  Considerations  for 
Housing  Environments  for  the  Elderly,  The  School  of  Architectural  and  Urban 
Planning,  University  of  Wisconsin,  Milwaukee. 

Weisman,  J.,  Developing  Man-Environment  Models,  M.P.  Lawton,  P.G.  Windley, 
T.O.  Byerts  (Eds.),  Aging  and  the  Environment:  Theoretical  Approaches, 
New  York,  Springer  1982. 

Weisman,  J.,  "Evaluating  Architectural  Legibility  Wayfinding  in  the  Built  Environ- 
ment", Environment  and  Behaviour,  Volume  13,  Number  2,  March  1981, 
Sage  Publications  Inc. 

Welsh,  R.L.,  Blasch,  B.B.,  Foundations  of  Orientation  and  Mobility,  New  York, 
American  Foundation  For  The  Blind,  1980,  672  pp. 

Western  Washington  University,  Awareness  Workshop  on  Physically  Disabled  Stu- 
dents, April  1973. 


123 


i  APPENDIX 

TECHNOLOGY  FOR  BLIND 

&  VISUALLY  IMPAIRED  PERSONS 


A1    Low-Vision  Aids 


A2   Current  Technology  for  Providing 
Large  Print,  Braille,  Speech  Access 
and  Audible  Warnings 

A3   Annotated  Bibliography  of  Data  Bases 
and  Reviews  of  Technology  for  Blind 
and  Visually  Impaired  Persons 


A1       Low-Vision  Aids 


A1.1    General 

Because  every  visually  impaired  person  is  unique,  an  important 
step  for  most  low-vision  persons  is  to  determine  the  most  beneficial  low- 
vision  aids  for  their  individual  needs.  To  do  this  one  takes  part  in  a  low- 
vision  assessment  conducted  by  a  low-vision  specialist.  Some  low-vision 
persons  use  several  types  of  low-vision  aids  for  discerning  visual  infor- 
mation when  travelling. 

There  exist  literally  thousands  of  specially  designed  technical 
and  low-vision  aids  for  blind  and  visually  impaired  persons.  These  aids 
range  from  simple  needle  threaders  (at  a  unit  cost  of  less  than  $1.00) 
and  hand  magnifiers,  to  closed  circuit  television  readers  (CCTV's)  and 
highly  sophisticated  multi-font  optical  character  readers  (OCR)  which 
replicate  near-human  speed,  e.g.,  the  Kurzweil  Reading  Machine  at  a 
cost  of  over  $40,000. 

Statistics  Canada  reports  that  more  than  75  percent  of  blind  and 
severely  visually  impaired  persons  use  technical  aids.    While  these  tech- 
nical aids  are  of  assistance,  their  use  may  make  travel  more  difficult.  A 
cane,  guide  dog,  monocular,  or  computer  access  device  may  occupy 
one  arm  or  both.    Coupled  with  briefcases  and  luggage,  it  is  easy  to 
imagine  the  increased  pressure  on  a  blind  or  visually  impaired  traveller. 
At  times,  the  use  of  assistive  devices  must  be  balanced  by  their  liabili- 
ties. 

While  not  all  technical  aids  are  specifically  relevant  to  accessing 
terminals,  personnel  should  be  aware  of  the  range  of  devices  used  by 
blind  and  visually  impaired  persons.  These  aids  provide  sight  enhance- 
ment for  low-vision  travellers  and  provide  sight  substitution  for  blind  per- 
sons.   They  fall  into  the  following  categories: 

•  aids  for  daily  living 

•  low-vision  aids 

•  medical  aids 

•  orientation  and  mobility  aids 

•  reading  aids. 
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In  addition  to  these  aids,  hundreds  of  recreation  products  have 
been  adapted,  e.g.,  braille  and  large-print  scrabble,  audible  footballs, 
talking  bridge  games,  tactile  chess,  large-print  and  braille  bingo.    Much 
research  is  taking  place  to  ensure  that  where  technology  can  assist  a 
blind  or  visually  impaired  person  in  better  dealing  with  life's  challenges, 
a  product  is  developed.  Technology  cannot,  and  should  not,  however, 
replace  interaction  with  knowledgeable,  trained  people.  Rather,  technol- 
ogy shouid  assist  people,  blind  and  sighted,  in  carrying  on  their  daily 
functions. 


A1.2    Aids  for  Daily  Living 


A  broad  group  of  aids  help  blind  and  visually  impaired  persons 
deal  with  problems  of  daily  living.  These  include  large  print-raised  tele- 
phone dials,  tactile  labels  for  clothes,  and  signature  guides. 


A1.3    Low-Vision  Aids 


There  are  hundreds  of  small  low-vision  aids  including  the  familiar 
hand  magnifiers,  stand  magnifiers,  bar  magnifiers  that  rest  on  the  sur- 
face to  be  read,  and  binoculars  and  monoculars  for  distance  vision. 
Most  of  these  low-vision  aids  reduce  the  field  of  vision  and  restrict  the 
ability  to  view  objects  to  the  sides,  above  or  below  the  field  viewed 
through  the  device.  The  stronger  the  magnification,  the  more  restricted 
the  field  of  view. 

Filtering  lenses  come  in  a  range  of  lens  sophistication.    While 
some  people  use  filtering  lenses  to  mask  unsightly  eye  conditions,  many 
visually  impaired  persons  use  them  to  reduce  glare  and  enhance  con- 
trast. Lenses  have  been  developed  to  reduce  glare  while  maintaining 
visibility;  some  individuals  may  use  unusually  tinted  lenses  indoors  to 
reduce  illumination  and  enhance  contrast.  A  negative  side  effect  of 
many  filtering  lenses  is  the  further  reduction  of  necessary  light  in  poorly 
lighted  areas. 

A  range  of  more  sophisticated  low-vision  products,  such  as 
closed  circuit  television  (CCTV),  allows  the  magnification  of  any  size  or 
style  of  print  up  to  64x  and  the  choice  of  positive  or  negative  polarity  on 
the  same  screen  (e.g.,  white  on  black  or  the  reverse).  These  devices 
are  not  readily  portable  but  are  useful  in  reading-room,  office  and  edu- 
cational settings. 

Similarly,  there  exists  a  range  of  computer  peripherals  and  soft- 
ware which  allows  the  user  to  magnify  sections  of  the  screen.  Generally 
keyboard  access  is  required.  See  Section  A3. 
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A1.4   Medical  Aids 

The  majority  of  blind  and  visually  impaired  persons  are  elderly. 
Many  are  multi-disabled  with  conditions  such  as  diabetes  (one  of  the 
leading  causes  of  blindness),  heart  disease,  strokes,  developmental  de- 
lay, and  deafness  or  hearing  difficulties. 

As  diabetes  is  one  of  the  leading  causes  of  visual  impairment 
during  the  working  years,  visually  impaired,  diabetic  travellers  may  carry 
adaptive  equipment  ranging  from  tactile  and/or  large  print  devices  to 
measure  insulin  to  devices  for  taking  blood  sugar  levels. 

Medical  aids  also  include  talking  and  tactile  thermometers  and 
blood  pressure  gauges,  braille/large  print  pill-boxes,  and  similar  items. 
Deaf-blind  aids  combine  the  tactile  properties  of  aids  for  the  blind  with 
alerting  equipment  for  the  deaf. 


A1.5   Orientation  and  Mobility  Aids 

This  group  of  aids  typically  includes  short,  white,  identification 
canes,  longer  white  canes  for  use  with  the  touch  technique,  larger 
canes,  a  variety  of  electronic  travel  aids  worn  like  eyeglasses  or  on  the 
chest,  dog  guides,  and  a  range  of  distance  low-vision  aids  such  as 
monoculars,  binoculars,  telescopes  and  filtering  lenses.  Electronic  mobil- 
ity aids  on  the  market  include: 

•    The  Mowat  Sensor.  A  hand  held  device  which  transmits  a 
beam  of  high-frequency  ultrasound  that  is  reflected  off  obstacles 
in  the  immediate  environment  and  returned  to  the  receiving  unit 
on  the  device.  The  user  is  provided  with  a  vibratory  signal  when 
obstacles  are  detected.  The  rate  of  vibration  of  the  device  pro- 
vides the  user  with  information  concerning  distance  of  the  de- 
tected obstacle.  The  Mowat  Sensor  is  primarily  employed  for 
obstacle  detection.  As  such  it  detects  and  locates  objects  and 
provides  information  that  allows  the  user  to  determine  (within  ac- 
ceptable tolerances)  range,  direction,  dimension  and  height  of 
objects.  It  makes  non-contact  trailing  and  tracking  possible,  ena- 
bling the  traveller  to  receive  directional  indicators  from  physical 
structures  that  have  strategic  location  in  the  environment  (10). 

Much  as  a  torch  must  be  directed  to  the  source  one  wishes  to 
illuminate,  the  Mowat  Sensor  must  be  directed  to  the  path  of 
travel  one  wishes  to  clear.  Due  to  its  inability  to  detect  elevation 
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changes,  the  Mowat  Sensor  is  most  frequently  used  as  a  secon- 
dary device  in  conjunction  with  a  long  cane  or  guide  dog. 

•  The  Laser  Cane.  This  cane  can  determine  obstacles  in  the 
path  of  travel  and  can  also  detect  elevation  changes  that  are 
greater  than  15  cm.  The  Laser  Cane  operates  by  emitting 
pulses  of  infra-red  light  which,  if  reflected  from  an  object  in  the 
travel  path,  are  detected  by  photo-diodes  located  behind  the  re- 
ceiving lens.  Three  pencil  thin  beams  of  infra-red  light  are  sent 
out  from  the  device  to  determine  elevation  changes,  objects  at 
head  height,  and  objects  in  the  travel  path.  The  user  of  the 
Laser  Cane  is  notified  of  objects  by  audible  signals  emitted  from 
the  cane.  In  addition  to  the  audible  signal,  the  Laser  Cane  also 
has  a  tactual  signal  for  objects  determined  to  be  in  front  of  the 
user.  This  feature  allows  the  user  the  option  of  eliminating  the 
forward  audible  signal  at  times  when  a  quieter  presence  is  de- 
sired. The  Laser  Cane  also  has  a  model  for  deaf-blind  users 
that  provides  the  same  environmental  information  by  tactual 
cues.  Unlike  the  other  two  devices  discussed  in  this  section,  the 
Laser  Cane  is  a  primary  travel  aid,  hence  there  is  no  need  to 
pair  it  with  a  cane  or  dog  guide. 

•  The  Sonicguide.  An  environmental  sensor  which  provides  more 
information  about  the  environment  than  simple  obstacle  detec- 
tion. Through  the  interpretation  of  audible  signals,  the  Sonicguide 
provides  information  about  the  surface  characteristics  and  den- 
sity of  objects  in  the  environment.  For  example,  by  listening  to 
the  quality  of  the  sound  the  skilled  Sonicguide  user  can  discrimi- 
nate between  a  person  standing  on  the  corner  and  the  bus  stop 
pole.  The  Sonicguide  emits  pulses  of  inaudible  high  frequency 
sound  ahead  of  the  user  from  small  transducers  mounted  on  a 
pair  of  spectacles.  The  sound  reflects  back  from  objects  within 
the  ultrasonic  field,  is  converted  to  an  audible  signal  and  is  fed 
to  binaural  receivers  for  interpretation  by  the  user.  The  distance 
of  an  object  is  conveyed  by  the  perceived  pitch  of  the  sounds 
produced.  The  pitch  continuously  goes  lower  as  the  distance 
between  the  traveller  and  an  object  decreases.  (10)  When  used 
correctly  the  Sonicguide  is  able  to  detect  the  presence  of  head 
height  obstacles.  Due  to  its  inability  to  detect  elevation  changes, 
the  Sonicguide  is  most  frequently  used  as  a  secondary  device  in 
conjunction  with  a  guide  dog  or  long  cane. 

Additionally  a  recent  development  in  Canada  has  been  the 
Sensory-6  electronic  travel  aid.  This  is  a  secondary  travel  aid  to  be 
used  in  conjunction  with  another  mobility  device  and  operates  by  send- 
ing out  ultrasonic  waves  and  detecting  the  pattern  of  waves  that 
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bounces  off  objects  in  front  of  it.  The  Sensory-6  produces  tones  in  the 
earphones  corresponding  to  the  distances  of  the  objects. 


A1.6    Reading  Aids 

Voice,  whether  recorded,  synthesized,  or  human  is  a  key  source 
of  information  for  blind  and  visually  impaired  persons.  Many  blind  per- 
sons read  books  recorded  and  distributed  by  public  libraries  and  service 
agencies  for  the  blind.  Most  books  and  magazines  for  blind  persons  are 
recorded  for  use  on  4-track,  1/2  speed  machines,  thus  allowing  one 
cassette  to  hold  four  times  the  amount  of  recording.  These  types  of  ma- 
chines used  by  blind  and  visually  impaired  persons  generally  are  able  to 
read  standard  2-track  tapes.  Therefore,  people  interested  in  communi- 
cating information  to  this  audience  should  consider  the  use  of  audio 
tapes. 

Using  variable-speed  players,  blind  and  visually  impaired  persons 
generally  read  at  a  rate  faster  than  normal  speech. 

Other  voice-reading  devices  include  optical  character  scanners 
(OCS)  that  convert  print  off  paper  into  synthetic  voices  of  varied  quality. 
The  cost  of  the  OCS  usually  dictates  the  range  of  fonts  it  can  read  and 
the  voice  quality. 

Many  synthesized-voice,  computer  chips  are  designed  for  special 
purposes,  talking  signs  to  allow  blind  and  visually  impaired  persons  ac- 
cess to  information  given  the  general  public,  for  example.  These  chips 
also  are  used  in  such  products  as  talking  watches  and  talking  calcula- 
tors. 

Large  print  and  magnification  devices  are  important  print  access 
vehicles.  See  Section  A2.2.  When  using  a  magnification  device  to  read 
maps,  monitors  or  other  print  materials  means,  individuals  require  a 
close  viewing  situation.  Information  should  be  positioned  with  this  re- 
quirement in  mind. 

Braille  is  used  by  8-10  percent  of  blind  persons.  It  includes  a 
grade  one  form  of  the  alphabet,  punctuation  and  numbers,  and  a  grade 
two  form  (used  for  books)  which  is  much  like  shorthand  in  function.  To 
create  hard-copy  braille,  blind  persons  (or  transcribers)  use  a  range 
ofproducts,  e.g., small  slates  and  styli  (punches),  typewriter-like  braillers, 
personal  and  mainframe  computers  with  braille  printers. 


A-6 


Paperless  braille  also  exists.  A  device  the  size  of  a  large  book 
takes  information  from  a  computer  (on  cassette  or  disc)  or  from  key- 
strokes on  the  device  and  emits  the  information  via  an  array  of  elec- 
tronic braille  cells  which  refresh  themselves  with  new  information  at  the 
command  of  the  user.    These  devices  have  opened  the  world  of  com- 
puterized information  and  data  bases  to  blind  people. 

Braille  will  continue  to  be  important  to  many  blind  persons,  par- 
ticularly for  detailed  information  which  needs  to  be  reviewed  more  than 
once. 
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A2      Current  Technology  for  Providing  Large  Print, 
Braille,  Speech  Access  and  Audible  Warnings 


A2.1    General 

This  section  gives  an  overview  of  the  current  technology  avail- 
able to  the  blind  and  visually  impaired  population  of  Canada. 


A2.2    Technology  for  Providing  Large  Print 

Details  for  the  proper  provision  of  braille  for  pamphlets  and  other 
information  directed  to  the  public  are  given  in  Section  A2.3.  Suggestions 
for  use  of  simple,  low-vision  magnifiers  are  given  in  Section  A1.  At 
times,  however,  stronger  magnification  or  enhanced  and  enlarged  com- 
puter-generated print  may  be  required  to  allow  visually  impaired  persons 
to  access  information. 

Regular  print  may  be  converted  into  large  print  by  using  enlarg- 
ing photocopy  machines.  This  is  a  good  system  for  small  quantities  of 
information.  Other  ways  of  providing  large  print  include  using  graphic 
programs  to  produce  large  print  on  standard  computer  printers.  Closed 
Circuit  Television  Systems  (CCTV's),  which  use  a  black  and  white  or 
colour  camera  and  a  monitor  of  30  to  48  cm,  allow  the  user  to  enlarge 
print  (e.g.,  schedules,  application  forms,  cheques)  up  to  64x  in  size. 
The  CCTV's  allow  for  black-on-white  or  inverse  (white-on-black)  images. 
A  range  of  CCTV's  is  described  in  the  data  bases  listed  in  Section  A3. 
The  cost  of  these  systems  is  in  the  $2,500-$3,500  range. 

Sometimes  closely  approaching  a  video  monitor  or  computer 
monitor  is  not  good  enough  for  a  variety  of  reasons,  e.g.  the  print  is  too 
small,  the  image  is  hazy  or  flickering.  There  are  many  software  and 
hardware  systems  (ranging  in  cost  from  $500-$2,000)  which  enlarge 
sections  of  the  screens  up  to  64x.  Most  of  these  systems  are  discussed 
in  the  referenced  data  bases.  Worth  particularly  close  study  are  the 
mouse  driven  VISTA  system  by  TSI  and  the  Canadian-made,  high-qual- 
ity, well-priced  ($500-$900,  depending  on  specification)  Lyon  Aid  sys- 
tem. The  Lyon  Aid  system  requires  a  keyboard  availability  while  VISTA 
can  be  adapted  without  keyboard  access.  Main  frame  computer  sys- 
tems can  be  adapted,  through  the  involvement  of  appropriate  profes- 
sionals, to  ensure  access  by  visually  impaired  persons. 
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A2.3   Technology  for  Providing  Braille 

We  estimate  that  braille  is  read  and  used  by  less  than  10  per- 
cent of  blind  persons  in  Canada.  While  this  group  is  small,  braille  is  an 
important  medium  to  the  group,  especially  for  reviewing  detailed  informa- 
tion. 

The  easiest  means  of  providing  public  information  (pamphlets, 
schedules,  notices)  to  braille  users  is  by  contracting  with  suppliers, 
such  as  the  CNIB,  for  translation  into  braille.  (The  names  of  other  sup- 
pliers can  be  provided  by  Supply  and  Services  Canada).  Translation  by 
trained  translators  ensures  accuracy  and  proper  formatting. 

The  advent  of  the  personal  brailler  has  made  it  easier  for 
smaller  organizations  to  provide  acceptable,  medium-quality  braille  very 
quickly.  All  that  is  required  is  an  office  computer  and  a  special  personal 
brailler  and  software  package.  (Cost  is  in  the  range  of  $5,000.)  With  a 
small  amount  of  training,  office  staff  can  translate  print  letters,  notices, 
or  schedules  into  braille.  One  device,  the  Otsuki  Printer,  produces  print 
and  braille  on  the  same  page.  Detailed  information  on  the  braille  printers 
and  accompanying  software  is  available  from  the  data  bases  listed  in 
Section  A3  and  from  a  regional  CNIB  Technical  Aids  Centre. 

Access  to  computer  screens  can  be  provided  by  using  elec- 
tronic paperless  braille  devices  (see  Section  A3).  More  than  a  dozen 
such  devices  are  available.  The  most  common  in  North  America  are  the 
VersaBrailler  by  TSI  and  the  Braille  Display  Processor  by  V-Tek.  Con- 
nected to  the  computer  by  an  RS-232  cable,  the  paperless  braille  ma- 
chine allows  the  user  access  to  10-80  characters  of  the  screen  at  a 
time.  The  user  can  move  about  the  screen  with  relative  ease.  The  de- 
vices, priced  from  $5000-$1 0,000  are  expensive  and  require  regular 
care  and  servicing.  However,  for  braille  users,  these  devices  are  more 
useful  than  speech  output  devices  when  it  is  necessary  to  search 
through  screens  containing  columns  and  details,  e.g.,  arrival/departure 
listings. 

Deaf-blind  persons  may  use  the  equivalent  of  a  TTY  machine  for 
telephone  communication.  The  Telebraille  from  TSI  converts  the  TTY 
letter  characters  into  braille  and  allows  reverse  translation  of  braille  to 
TTY  print  for  communication  by  the  deaf-blind  person  to  the  terminal 
which  has  TTY  equipment. 
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A2.4   Speech  Technology 

Virtually  any  micro-computer  can  be  converted  into  a  talking 
computer.  Usually  all  that  is  required  is  software  or  hardware  and 
speakers.  Depending  on  the  quality  of  speech  required,  the  cost  may 
range  from  a  few  hundred  dollars  up  to  $l,000-$4,000  for  near  human- 
quality  speech.  Until  recently  these  products  were  available  only  in  Eng- 
lish, but  now  reasonable  quality  French  or  bilingual  systems  have  be- 
come available. 

A  new  product,  Delta,  to  be  released  in  North  America  in  1988, 
combines  braille  and/or  speech  readout  in  French  and  English  (plus  the 
possibility  of  German  and  Swedish).  The  Delta  is  portable  but  will  cost 
about  $12,000. 

Most  speech  access  devices  are  designed  to  be  used  with  a 
keyboard.  Some  research  and  development  doubtless  will  be  required  to 
allow  simple  voice  access  to  information  on  monitors  with  a  small  num- 
ber of  control  keys.  A  system  likely  could  be  converted  from  existing 
technology  into  a  reasonably  priced  product.  This  voice  system  could 
be  set  up  as  part  of  the  consistently  located,  lowered-monitor  setup. 

As  stated  earlier,  the  simplest  and  best  voice  system  to  access 
is  the  human  voice  of  an  information  person.  An  inexpensive  alternative 
to  a  real  person  (at  an  information  kiosk  or  at  the  end  of  of  a  telephone 
line)  is  well  planned  recorded  messaging  to  give  schedule  information, 
description  of  the  physical  setup  of  terminals,  etc. 


A2.5   Audible  Traffic  Signals 

Considerable  work  has  been  done  internationally  in  this  area. 
Work  in  Canada  is  very  well  documented  in  MANOP  Services  Limited' s 
Pedestrian  Crosswalk  Systems  for  the  Elderly  and  the  Handicapped 
(Transport  Canada  File  #D1 450-1 03-26,  1984).  This  report  reviews  Ca- 
nadian and  international  installations  and  systems.  It  recommends  a 
demonstration  project  of  state  of  the  art  technology  and  the  develop- 
ment of  a  standard.  CNIB  concurs.  The  report  also  suggests  a  need  for 
300-750  installations  out  of  10,000  signal  controlled  intersections  in 
Canada. 

However,  auditory  traffic  light  signals  are  only  recommended  for 
crosswalks  which  offer  such  complexity  that  clear  consistent  traffic  flow 
pattern  sound  cues  are  not  readily  available. 
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Visually  impaired  persons  rely  on  the  auditory  cues  of  traffic  flow 
patterns,  and  any  residual  vision  they  may  have,  to  know  when  to  safely 
cross  a  street.  When  properly  utilized  these  cues  provide  reliable  natural 
sources  to  assist  with  safe  street  crossing  methods.  Auditory  traffic  sig- 
nals which  provide  a  sound  cue  to  indicate  traffic  light  signal  changes 
can  prove  to  be  hazardous  when  their  presence  creates  over- 
dependence  and  over-confidence  on  the  artificial  sound  cue,  resulting  in 
less  caution  being  exercised  by  the  visually  impaired  traveller. 

The  possible  negative  effects  of  such  over-dependency  are  clear 
when  one  considers:  the  number  of  vehicle  drivers  who  continue 
through  an  intersection  against  a  red  light;  the  possibility  of  the  audible 
sound  cue  of  the  device  masking  nearby  traffic  sounds;  and,  the  pres- 
ence of  malfunction  in  the  device  which  could  conceivably  result  in 
auditory  miscues.  Therefore,  auditory  traffic  signals  should  only  be  con- 
sidered for  a  crosswalk  following  the  evaluation  of  the  crosswalk  setting 
and  the  recommendation  of  installation  of  such  a  device  by  the  afore- 
mentioned local  consultation  team. 

Current  technology  in  Canada  comes  from  a  number  of  commer- 
cial companies  but  also  includes  many  homemade  devices  with  a  vari- 
ety of  frequencies,  sound  levels  and  activation  systems.  Several  Cana- 
dian cities  are  using  the  new  Japanese  technology  which  includes 
'touch-posts'  to  which  blind  persons  are  led  by  a  line  of  special  pat- 
terned pavement  tiles  identified  through  the  feet.  The  signal  control  but- 
ton is  on  the  touch-post  and  activates  an  audible  signal  on  a  post  fac- 
ing the  pedestrian. 

Improvements  in  audible  signal  designs  include  better  directional- 
ity and  tone  changes  to  indicate  the  time  duration  change  of  'green 
man'  phases  (e.g.,  system  by  EI-SI  s.a.  of  Bordeaux,  France).  Several 
countries  have  experimented  with  tactile  signals  for  blind  and  deaf-blind 
persons.  A  signal  disc  (under  the  push-button,  green-phase  activator) 
rotates  in  the  green  phase.  This  provides  a  signal  for  deaf-blind  persons 
and  elementary  audio  signals  in  areas  where  sounds  may  be  inappropri- 
ate or  ineffective.    Vibrating  signals  are  most  useful  in  conjunction  with 
audio  signals.  For  a  comparison  of  audio  and  tactile  signals  see  Devel- 
opment of  an  Audio  Signal  to  Assist  the  Blind  at  Pedestrian  Crossings, 
Louis  A.  Clallis  &  Associates,  Australian  Government,  Department  of 
Transport,  1978  and  Audible  and  Tactile  Signals  for  Blind  Pedestrians 
at  Intersections  Controlled  by  Traffic  Light  Signals,  European  Confer- 
ence of  Ministers  of  Transport,  Voice  of  the  Pedestrian,  #2:37-43,  Febru- 
ary 1985. 
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An  interesting  version  of  the  audible  traffic  signal  is  the  talking 
traffic  signal  as  described  in  The  Talking  Pelican  Crossing:  The  Intro- 
duction of  a  Novel  Aid  for  the  Blind,  in  Traffic  Engineering  and  Control 
23(5): 284-67,  May  1982.    This  system  provides  for  human  voice  mes- 
sages announcing  when  it  is  safe  to  cross  and  in  which  direction  it  is 
safe  to  do  so. 

The  human  voice  message  is  recorded  22  times  on  a  three-min- 
ute loop  and  is  activated  when  the  pedestrian  pushes  the  control  button. 
A  male  recorded  voice  announces  when  there  is  a  green  light  to  cross 
X  Street  while  a  female  voice  on  another  pole  announces  when  it  is 
safe  to  cross  Y  Street.  The  system  therefore  provides  for  orientation  as 
well  as  safety.  The  security  of  a  human  voice  is  important  as  is  the  pre- 
cision of  the  message.  The  sound  is  localized  and  can  be  combined 
with  a  secondary  auditory  cue  across  the  street  to  give  direction  to  the 
traveller. 


A2.6    Underground/Underfloor  Cable  Signalling  Systems 

A  number  of  technologies  (e.g.,  the  Berlin  Senate)  have  been 
developed  which  use  a  radio  wave  transmitter/receiver  system  to  guide 
blind  travellers  over  a  route  or  to  indicate  the  status  of  traffic  lights. 
These  systems  require  the  installation  of  a  wire  loop  under  the  surface 
over  which  the  blind  person  is  to  walk.  The  loop  issues  waves  which 
contain  information  (current  state  of  traffic  lights),  on  or  off  track  signals 
by  intensity  of  sound  and  location  of  specific  objects  (traffic  light  stan- 
dard) which  is  received  by  a  receiver  in  the  blind  person's  cane  or  in  a 
device  worn  on  the  blind  person. 

These  systems  are  expensive  and  require  users  to  wear  or  carry 
expensive  receivers  with  single  purpose  function.  In  the  long  range  this 
approach  may  be  useful  if  the  receiver  can  also  serve  other  functions 
e.g.,  tailing  sign  receiver,  paper  currency  receiver.  In  the  short  term, 
other  orientation  and  guidance  projects  would  appear  to  provide  quicker 
paybacks. 


A2.7   Talking  Signs 

This  technology  offers  considerable  potential  for  reducing  orien- 
tation problems  for  blind  and  visually  impaired  travellers,  especially  in 
bigger  terminals  with  large  open  areas  that  do  not  have  good  orientation 
cues.  Indeed,  Canadian  studies,  such  as  the  Transport  Canada  report 
TP  4038E  on  Communication  Aids  for  Travellers  with  Sight/Hearing/ 
Speech  Disabilities  (Hayto,  McDougall,  Walsh)  as  far  back  as  1982, 
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recommended  a  talking  sign  demonstration  project.  The  technology  has 
existed  and  has  continued  to  improve  for  many  years  but  little  action 
has  taken  place  towards  implementation. 

A  note  on  speech  quality  is  appropriate  in  relation  to  talking 
signs  and  other  speech  output  systems.  The  November  1986  report 
Information  Systems  for  Low-Vision  Persons  (Muller-Munch  Associates) 
prepared  for  the  U.S.  Architectural  and  Transportation  Barriers  Compli- 
ance Board  states  that  "speech  devices  or  'talking  signs'  were  found  to 
have  statistical  and  practically  significant  intelligibility  differences.  Human 
speech  or  digitized  human  speech,  wherein  the  human  voice  is  re- 
corded on  a  microchip,  was  radically  more  intelligible  than  synthesized 
speech,  wherein  the  sound  is  electrically  generated  using  speech  algo- 
rithms." The  report  goes  on  to  suggest  that  the  human  ear  is  the  best 
judge  of  speech  quality  as  frequency  and  spectral  tests  are  inconclu- 
sive. 

Talking  sign  technology  is  one  version  of  broadcast  system  tech- 
nology. This  range  of  technology  is  described  by  Hayto,  McDougall, 
Walsh,  as  follows: 

"Typically,  broadcast  systems  transfer  audio  information 
directly  from  the  information  source  to  the  listener  util- 
izing a  transmission  other  than  sound  waves.  The 
method,  therefore,  requires  the  use  of  specialized  trans- 
mitters and  receivers.  The  advantages  of  using  a  broad- 
cast system  rather  than  simply  using  a  public  address 
amplifier  and  speaker  include  selectivity  of  audience 
and  isolation  from  ambient  noise. 

The  simplest  broadcast  system  is  commonly  referred  to 
as  the  loop  system.  In  this  system,  a  loop  of  wire  sur- 
rounding an  area  is  connected  to  a  device  very  similar 
to  a  standard  public  address  amplifier  and  broadcasts 
to  receivers  capable  of  sensing  magnetic  field  modula- 
tion and  converting  it  into  audible  signals. 

Another  broadcast  system  utilizes  radio-frequency  trans- 
mission similar  to  that  used  by  radio  stations.    Two 
systems  are  now  in  use,  amplitude  modulated  (AM) 
and  frequency  modulated  (FM).  Electronically,  AM  is 
slightly  cheaper  and  simpler,  but  FM  provides  improved 
speech  quality. 
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A  third  system,  referred  to  as  talking  signs  or  talking 
lights,  utilizes  a  light  beam  which  is  modulated  with 
audio  information.  A  unique  advantage  of  this  system  is 
that  the  directionality  of  the  light  beam  can  provide  im- 
proved orientation  information  for  the  blind  or  sight- 
impaired  traveller. " 

Some  versions  of  talking  signs  are  well  established  and  are  used 
for  orientation.  These  include:  talking  elevators  such  as  those  distributed 
by  EVA-Electronic  Voice  Announcer  Corporation  of  Ottawa  and  Les  As- 
censeurs  Labadie  Inc  of  Montreal.  Other  talking  signs  have  potential  for 
issuing  orientation  information  such  as  light  beams  which,  when  broken, 
would  cause  a  warning  message  to  be  activated. 

Several  interesting  developments  in  electronic  signalling  and  sign 
technology  are  emerging  in  Great  Britain.  The  UK  Transport  Department 
is  investigating  the  use  of  tiny  transponders  that  could  be  carried  by  dis- 
abled people  to  allow  special  equipment  on  pedestrian  crossings  to  rec- 
ognize their  presence  and  automatically  lengthen  the  period  the  traffic 
lights  allow  for  safe  crossing.  (Traffic  light  intervals  are  designed  for  nor- 
mally active  people,  hence,  for  blind  and  visually  impaired  persons  the 
interval  is  often  too  brief.)  The  Transport  Department's  traffic  control 
and  communications  division,  which  is  working  to  solve  the  traffic  and 
road  problems  of  the  disabled,  said  the  transponders  would  be  powered 
by  a  long-life  battery  to  give  a  service  life  of  up  to  ten  years.  A  tele- 
electronic  tag  could  also  be  used  to  trigger  synthesized  verbal  an- 
nouncements for  blind  people. 


A2.8   Talking  Bus  Stop 

The  UK  Transport  Department  is  trying  out  a  new  talking  bus 
stop  in  Weston  Super  Mare,  Western  England. 

The  electronic  speech  information  system,  known  as  Elsie  for 
short,  will,  at  the  push  of  a  button,  tell  blind  people  when  buses  are  due 
and  announce  their  route  numbers  as  they  approach.  The  bus  stop's 
built-in  microcomputer  will  store  information  on  such  things  as  bus  time- 
tables for  routes  using  that  particular  stop.  It  will  also  be  able  to  tell 
people  of  any  holiday  variations  in  the  service. 

Voice  synthesizers  also  could  be  installed  on  buses  and  pro- 
grammed to  announce  the  vehicle's  imminent  arrival  at  named  stops. 
Electronic  loops  put  in  the  road  to  activate  the  talking  bus  stop  when  a 
bus  is  approaching  would,  in  this  case,  be  reversed  to  trigger  arrival 


A-14 


announcements  on  the  bus.  The  on-board  synthesizer  could  be  adapted 
further  to  announce  the  bus  route  number  and  destination  to  waiting 
passengers  each  time  the  vehicle  doors  were  opened. 

If  talking  signs  were  installed  at  key  points  in  terminals  e.g.,  tick- 
et desks,  information  counters,  departure  lounges,  restaurants,  wash- 
rooms, and  if  blind  persons  were  issued  receivers,  the  blind  persons 
could  orient  themselves.  When  activated,  the  receiver  would  announce 
via  a  small  speaker  or  earphones  the  names  of  key  orientation  points  in 
the  direction  it  was  pointed.  The  angle  of  the  beam  used  is  important  to 
ensure  ease  of  finding  the  transmitters  (signs).  One  study,  from  the  Uni- 
versity of  Uppsala,  Sweden,  suggests  that  an  angle  of  around  24  de- 
grees is  the  best  choice. 

Talking  sign  technology  may  not  be  overly  expensive.  Its  practi- 
cality and  the  basis  of  receiver  distribution  need  to  be  studied  and  dem- 
onstrated. 

In  studying  the  implementation  of  talking  signs  and  other  audio 
technology,  researchers  should  also  examine  the  'musical  patterning' 
technology  being  demonstrated  in  New  York  by  the  Americas  Founda- 
tion for  the  Blind  in  co-operation  with  the  Massachusetts  Institute  of 
Technology.    This  system  uses  sequentially  activated  speakers  to  direct 
blind  persons  to  specific  locations  in  a  building.  To  activate  the  system, 
a  button  is  pushed  at  a  central  location.  At  the  first  audio  cue,  sensors 
detect  a  tag  on  the  person  and  they  activate  subsequent  audio  signals 
until  the  destination  is  reached.  A  personal  computer  controls  the  sys- 
tem. 

The  technology  is  available.  All  that  is  required  is  the  will  to  in- 
volve and  demonstrate. 
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A3      Annotated  Bibliography  of  Data  Bases  and 
Reviews  of  Technology  for  Blind  and  Visually 
Impaired  Persons 


As  dozens  of  excellent  resources  exist,  it  would  be  foolish  in  this 
appendix  to  replicate  existing  data  bases  and  information  sources  on 
technology  for  blind  and  visually  impaired  persons.  Most  books  and  jour- 
nals referred  to  in  this  section  are  available  at  CNIB  Technical  Aids 
Centres  or  from  the  CNIB  Sherman  Swift  Reference  Library,  1929 
Bayview  Avenue,  Toronto,  Ontario,  M4G  3E8. 

As  previous  sections  of  this  document  deal  with  technology  with 
specific  application  to  transportation  terminals,  and  many  low  tech  de- 
vices are  personal  aids  to  daily  living,  the  references  in  this  section 
largely  relate  to  computer  enhancing  peripherals  which  allow  access  to 
computer  systems  by  blind  and  visually  impaired  persons. 

From  the  resources  given  in  this  section,  the  reader  will  be  able 
to  determine  appropriate  technology  to  allow  computers  to  be  adapted 
for  blind  and  visually  impaired  persons  on  synthesized  speech,  large 
print  characters,  or  braille.    Braille  can  be  provided  via  paperless  braille 
reading  devices  (braille  displays)  or  via  hard  copy  braille  from  a  braille 
printer.  Large  print  may  be  provided  by  means  of  character  enlarging 
software  or  hardware,  large  print  printer,  by  magnification  or  by  allowing 
readers  to  approach  within  a  few  inches  of  the  monitor  in  some  cases. 

A  wide  range  of  speech,  large  print,  and  braille  devices  exist. 
Costs  vary  from  a  few  hundred  dollars  to  tens  of  thousands  of  dollars. 
Generally,  however,  costs  have  come  down  and  prices  are  more  rea- 
sonable. As  an  example,  a  braille  printer  which,  given  a  standard  com- 
puter, allows  written  communication  with  a  blind  person,  may  cost  less 
than  $4,500. 
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ABLEDATA 

National  Rehabilitation  Information  Center 
The  Catholic  University  of  America 
4407  Eighth  Street,  N.E. 
Washington,  D.C.  20017 
(202)  635-5826 

A  national  computerized  databank  containing  information  about 
rehabilitation  products:  available  through  a  network  of  informa- 
tion brokers  across  the  United  States.  This  is  a  free  service 
which  includes  some  information  on  specialized  computers  and 
computer-related  technology. 

A  BEGINNER'S  GUIDE  TO  PERSONAL  COMPUTERS  FOR  THE 
BLIND  AND  VISUALLY  IMPAIRED 

National  Braille  Press 
88  St.  Stephen  Street 
Boston,  MA  02215 
(617)  211-6160 

ADD-ONS,  THE  ULTIMATE  GUIDE  TO  PERIPHERALS  FOR  THE 
BLIND  COMPUTER  USER 

National  Braille  Press  Inc. 
88  St.  Stephen  Street 
Boston,  MA  02115 
(617)  266-6160 

AIDS  AND  APPLIANCES  REVIEW 

The  Carroll  Centre  for  the  Blind 
770  Centre  Street 
Newton,  MA  02158 
(617)  969-6200 

A  quarterly  review  of  technical  aids  published  from  1979  until 
Summer  1984.  Though  no  longer  published,  each  is  rich  in  in- 
formation, particularly  on  low  tech  items.  Issues  10,  11,  and  12 
concentrate  on  computers  and  peripherals. 
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AMERICAN  FOUNDATION  FOR  THE  BLIND,  INC. 

15  West  16th  Street 
New  York.  NY  10011 
(212)  620-2082 

The  National  Technology  Center  of  the  Foundation  has  been 
established  to  provide  a  resource  for  blind  and  visually  im- 
paired persons,  professionals  in  education  and  rehabilitation, 
employers,  researchers,  and  developers  and  manufacturers  of 
aids  and  devices.  The  Center  has  three  components:  National 
Technology  Data  Base;  Evaluations;  Research  and  Develop- 
ment. 

ASSISTIVE  DEVICES  FOR  DEAF-BLIND  PERSONS 

CNIB 

1929  Bayview  Ave. 
Toronto,  Ontario  M4G  3E8 
(416)  486-2500 

A  comprehensive  listing  of  adaptive  devices  for  deaf -blind  per- 
sons regularly  updated.  The  most  comprehensive  catalogue  on 
Canadian  products.  Available  in  print  or  Apple/IBM  disc. 

CANADIAN  NATIONAL  INSTITUTE  FOR  THE  BLIND 

51  offices  across  Canada 

CNIB  has  in  place  seven  Regional  Technical  Aids  Centres 
(Vancouver,  Edmonton,  Regina,  Winnipeg,  Toronto,  Ottawa, 
and  Hamilton)  with  several  more  opening  in  the  next  few  years 
(e.g.,  Fredericton,  Sudbury,  Calgary,  St.  John's,  and  Halifax). 
Staffed  by  a  Technical  Aids  Co-ordinator,  these  centres  are  de- 
signed to  help  blind  and  visually  impaired  persons  and  persons 
acting  for  them  to  find  technological  solutions  to  problems. 
Contact  the  Technical  Aids  Centre  nearest  you. 

Other  agencies  which  have  Technical  and  Low-vision  Aids  De- 
partments in  Quebec  and  Ontario  are: 

CENTRE  LOUIS-HEBERT  INC. 
525  Boul.  Wilfred  Hamel 
Wing  J 
Quebec,  Que.  G1M  2S8 
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INSTITUT  NAZARETH  ET  LOUIS  BRAILLE 
1255,  Beauregard 
Longueuil,  Quebec  J4K  2M3 

MONTREAL  ASSOCIATION  FOR  THE  BLIND 
7000  Sherbrooke  Street  West 
Montreal,  Quebec  H4B  1R3 
(514)  489-8201 

SIGHT  ENHANCEMENT  CENTRE 
University  of  Waterloo  School  of  Optometry 
Waterloo,  Ontario,  N2L  3G1 

SAMUEL  HARRIS  BAKER  FOUNDATION 
Low-vision  Clinic 
500  University  Ave. 
Toronto,  Ontario,  M5G  1V7 

VISION  CANADA 

167  O'Connor  St.,  Suite  106 

Ottawa,  Ontario,  K2P  1V3 

OPTOMETRIC  VISION  INSTITUTE  OF  TORONTO 
815  Dan  forth  Ave 
Toronto,  Ontario,  M4J  1L2 

W.  ROSS  MACDONALD  SCHOOL 

350  Brant  Ave. 

Brantford,  Ontario,  N3T  3J9 

CLOSING  THE  GAP  (Computers  for  the  Handicapped) 

Closing  the  Gap  Inc. 
P.O.  Box  68 

Henderson,  Minnesota  51044 
(612)  248-3294 

A  bi-monthly  tabloid  on  computer  products  for  the  handi- 
capped. Generally,  nearly  50  percent  is  devoted  to  blind  and 
visually  impaired  persons.  One  issue  each  year  (generally  Feb- 
ruary/March) features  a  comprehensive  listing  of  all  software 
and  hardware  designed  for  access  to  computer  by  blind  and 
visually  impaired  persons.  Extensive  advertisements  of  new 
products. 
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CLOSING  THE  GAP  CONFERENCE  ON  MICROCOMPUTER 
TECHNOLOGY 

Held  annually  in  October  in  Minneapolis,  it  is  probably  the 
most  comprehensive  conference  on  and  display  of  computer 
access  technology  for  the  disabled. 

COMPUSERVE 

P.O.  Box  20212 

5000  Arlington  Center  Blvd. 

Columbus,  OH  43220 

(800)  848-8199 

An  online  data  base  within  which  is  a  disabled  users'  group 
(NIPSIG).  Online  discussion  group,  bulletin  board  of  hardware/ 
software,  etc.  No  subscription  fee  for  consumers,  per  hour 
charge  billed  monthly. 

COMPUTER  ACCESS  FOR  BLIND  &  VISUALLY  IMPAIRED 
STUDENTS 

C-Tec  Computer  Training  &  Education  Centre 
399  Sherman  Ave.,  Suite  12 
Palo  Alto,  CA  94306 
(415)  493-5000,  ext.  4378 

This  manual  includes  resource  lists  of  training  and  evaluation 
centres,  publications,  and  computer  products  for  blind  and 
visually  impaired  persons. 

COMPUTER  EQUIPMENT  AND  AIDS  FOR  THE  BLIND  AND 
VISUALLY  IMPAIRED:  A  Resource  Guide  (1985) 

Baruch  College 

City  University  of  New  York 

Box  515 

17  Lexington  Ave., 

New  York,  NY  10010 

(212)  725-7644 

Includes  review  of  hardware  and  software  as  well  as  resource 
information  on  networks,  sources  of  information,  user  groups, 
and  a  glossary  of  computer  terminology. 
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DISC  (Disabled  Information  Systems  of  Canada) 

A  Canadian  national  computerized  databank,  bulletin  board  and 
electronic  mail  system  at  the  University  of  Calgary  Walter 
Dinsdale  Centre.  It  includes  a  network  of  visually  impaired 
computer  users.  Access  via  computer  and  modem. 

INFOVISIE,  1986,  TECHNICAL  AIDS  FOR  DEAF-BLIND  PERSONS 

European  Conference  on  the  Education  and  Management  of  the 

Deaf-Blind 

VZW  INFOVISIE 

Capucijnenvoer  7 

B-3000  Leuven 

Belgium 

A  relatively  complete  catalogue  listing  of  technical  aids  for 
deaf-blind  persons.  Includes  sections  regarding  aids,  alarm  sys- 
tems, conversation  aids,  wireless  sound  transmission  systems, 
telephones  and  telephone  aids,  orientation  aids,  and  others. 

INTERNATIONAL  DIRECTORY  OF  TACTILE  MAP  COLLECTIONS 

National  Library  Service  for  the  Blind  and  Visually  Impaired, 
Library  of  Congress,  1985. 

Lists  and  documents  many  collections  of  tactile  maps  around 
the  world.  Is  not  comprehensive  as  it  does  not  list  the  CNIB 
which  has  a  large  collection. 

INTERNATIONAL  GUIDE  TO  AIDS  &  SERVICES  FOR  THE  DEAF-BLIND 

and 

INTERNATIONAL  REGISTER  OF  RESEARCH  ON  VISUAL  DISABILITY 

and 

INTERNATIONAL  SURVEY  OF  AIDS  FOR  THE  PARTIALLY  SIGHTED 

and 

INTERNATIONAL  SURVEY  OF  AIDS  FOR  THE  VISUALLY  IMPAIRED 

John  M.  Gill,  Ph.D 

Royal  National  Institute  for  the  Blind 

224  Great  Portland  Street 

London  W1N  6AA 

England 

Telephone:  01144-1-3881-16266 
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Resource  books  on  computer  and  non-computer  related  equip- 
ment for  blind  and  visually  impaired  persons,  with  greater  em- 
phasis on  European  technology  than  in  other  publications. 

Dr.  Gill  is  also  an  excellent  resource  person  who  heads  up  a 
large  research  unit  on  technology  at  the  RNIB.  Much  of  the 
research  is  in  the  area  of  access  issues. 

JOURNAL  OF  VISUAL  IMPAIRMENT  AND  BLINDNESS 

American  Foundation  for  the  Blind 
15  West  16th  Street 
New  York,  NY  10011 

A  journal  which  is  published  ten  times  a  year  and  includes  a 
2-7  page  section  entitled  "Random  Access".  "Random  Access" 
reviews  the  latest  technology.  See  especially  "Special  Issue 
on  Microcomputers",  Vol.  78,  no.  9,  November  1984. 

E.g.,  "An  Evaluation  of  Synthetic  Speech  Software  Programs" 
(February  1987)  and  "A  Look  at  Five  Braille  Printers"  (June 
1987). 

JOURNAL  OF  VISUAL  REHABILITATION 

Media  Productions  &  Marketing  Inc. 
2440  O  Street,  Suite  202 
Lincoln,  Nebraska  68516 

A  new  journal  which  occasionally  will  feature  articles  on  tech- 
nology, e.g.,  "A  Guide  to  Large  Print  Computer  Access," 
Vol.  1,  no.  2,  1987. 

SENSUS 

Sensory  Aids  Foundation 
399  Sherman  Ave.,  Suite  12 
Palo  Alto,  CA  94306 
(415)  329-0430 

A  quarterly  journal  on  technology  for  blind  and  visually  im- 
paired persons.  It  features  a  comprehensive  comparative  re- 
view of  technology,  e.g.,  one  issue  concentrates  on  large  print 
computer  access  (Summer,  1987).  It  is  designed  as  a 
"Consumer's  Guide  to  Technology  for  Blind  and  Partially 
Sighted  People. " 
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SMITH-KETTLEWELL  TECHNICAL  FILE 

Institute  of  Visual  Sciences 
2232  Webster  Street 
San  Francisco,  CA  94115 
(415)  561-1620 

TECHNOLOGY  UPDATE 

Sensory  Aids  Foundation 
399  Sherman  Ave.,  Suite  12 
Palo  Alto,  CA  94306 
(415)  329-0430 

A  monthly  newsletter  on  technology  for  blind  and  partially 
sighted  people.  It  is  written  in  a  clear  style  for  non-technical 
readers.  It  covers  new  developments  in  the  field. 
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APPENDIX 

MANUAL  ALPHABETS  FOR 
DEAF-BLIND  PERSONS 
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THE  MANUAL  ALPHABET 
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BRITISH  TWO  HAND  MANUAL  ALPHABET 
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STATISTICAL  INFORMATION  APPENDIX 

ON  THE  CLIENT  POPULATION 
OF  THE  CNIB,  1 986 


The  following  statistics  portray  only  those  visually 
impaired  persons  in  Canada  who  have  chosen  to 
become  registered  with  the  CNIB. 
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SERVICE  AND  STAFF  TRAINING  APPENDIX 

FOR  TRANSPORTATION  TERMINAL 
PERSONNEL  SERVING  VISUALLY 
IMPAIRED  TRAVELLERS 


Service  and  Staff  Training  Aspects 


D1.1    Introduction 

For  a  visually  impaired  traveller,  a  crucial  element  of  any  envi- 
ronment is  the  service  expertise  of  personnel  who  work  in  the  setting. 
Their  attitude,  training,  professional  expertise  and  personal  comfort  level 
in  assisting  a  visually  impaired  person  have  a  significant  effect  on  the 
accessibility  of  the  environment.  No  matter  how  well  a  terminal  is  de- 
signed physically,  the  most  important  accessibility  feature  in  that  termi- 
nal is  the  attitude  of  the  people  who  work  there. 

This  Appendix  outlines  specific  services  and  assistance  trans- 
portation personnel  may  provide  for  visually  impaired  passengers.  Most 
of  the  information  relates  to  situations  within  airport  facilities  but  may  be 
generalized  to  facilities  for  other  travel  modes.  Two  categories  of  staff 
considerations  are  addressed;  services  offered  and  staff  training. 


D1.2    Services 

Transportation  personnel  may  utilize  the  following    information  as 
a  guide  to  ensure  adequate  service  for  visually  impaired  persons  in 
transportation  terminals  and  aircraft.  Virtually  all  of  the  information  men- 
tioned below  has  been  paraphrased  from  a  handbook  for  airline  passen- 
ger service  personnel.  "How  to  Serve  Blind  and  Visually  Impaired  Pas- 
sengers", American  Council  of  the  Blind,  I985. 

Services  are  discussed  under  the  following  headings: 

Misconceptions  regarding  visually  impaired  persons. 

Introduction  of  transportation  personnel. 

Types  of  assistance  for  ease  of  mobility. 

Personnel  acting  as  sighted  guides. 

Curbside  assistance. 

Ticket  counters. 

Seat  selection. 

Proceeding  through  security. 

Proceeding  to  and  through  the  gate. 
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Canes  on  planes. 

Dogs  on  planes. 

Orientation  to  mode  of  transportation. 

Meals  and  beverages. 

Disembarking. 

Deaf-blind  passengers. 

D1.2.1     Misconceptions  Regarding  Visually  Impaired  Persons 

The  majority  of  visually  impaired  persons  have  some  degree  of 
usable  vision:  Less  than  10  percent  are  totally  blind.  Misconceptions  as 
to  the  type  of  service  needed  by  visually  impaired  are  widespread.  The 
following  text  cites  the  most  common  misconceptions  and  provides  the 
correct  information. 

•  Many  people  believe  that  a  visually  impaired  person  requires 
constant  attention  and  assistance  when  travelling.    Actually 
most  visually  impaired  travellers  are  quite  independent.  Many 
require  only  navigational  and  orientation  assistance.  The  travell- 
ing individual  is  quite  capable  of  indicating  how  much  and  what 
type  of  assistance  is  required.    Constant  attention  is  not  re- 
quired. From  a  service  point  of  view,  the  important  thing  to  re- 
member is  to  ask  the  travellers  if  their  needs  are  not  clear  to 
you. 

•  A  visually  impaired  person  with  low  vision  may  benefit  greatly 
by  utilizing  various  low-vision  aids.    Sometimes  these  aids  are 
rather  unusual  in  appearance,  but  to  the  user  the  benefit  of  the 
aid  far  outweighs  the  cosmetic  appearance.  Some  low-vision 
persons  may  benefit  from  wearing  special  filtering  lenses  (e.g. 
sunglasses)  indoors  to  eliminate  glare  and  enhance  colour/ 
brightness  contrast.  Most  low-vision  persons,  whether  using  a 
low-vision  aid  or  not,  require  a  very  close  viewing  distance 
when  reading  print  information.  Most  individuals  also  require  a 
longer  viewing  period  to  focus  on  the  material  to  effectively 
read  it. 

•  Another  misconception  is  that  one  must  speak  loudly  to  visually 
impaired  persons.  Not  true.  Most  visually  impaired  people  are 
able  to  hear  normally  and  do  not  require  people  to  address 
them  in  loud  voices.  If  a  hearing  problem  also  exists,  visually 
impaired  people  will  make  their  needs  known  to  you  as  effec- 
tively as  a  hearing-impaired,  sighted  person  would. 
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•      One  further  misconception  relates  to  a  visually  impaired  per- 
son's mobility.  An  individual  may  use  residual  vision,  a  cane, 
guide  dog  or  sighted  guide  to  assist  mobility.  The  individual 
however  does  not  require  constant  overseeing  in  a  mobility 
situation.  The  use  of  the  mobility-assistive  device  will  provide 
the  traveller  with  adequate  information  to  avoid  obstacles. 

In  most  cases  there  is  no  need  to  pay  constant  attention  to  the 
visually  impaired  traveller,  rather  be  prepared  to  respond  to  specific 
travel  needs.  A  staff  person  should  be  comfortable  in  approaching  the 
individual  on  an  adult  basis  and  ask  what  assistance  may  be  required. 

D1.2.2     Introduction  of  Transportation  Personnel 

Staff  members  should  introduce  themselves  to  a  visually  im- 
paired traveller  by  verbally  identifying  themselves  and  then  either  saying 
the  traveller's  name  (if  the  name  is  known)  or  touching  the  traveller's 
arm  or  shoulder.  They  should  relay  name,  title  and  type  of  assistance 
that  can  be  provided.  Further,  the  transportation  personnel  may  ask 
what  types  of  assistance  are  required  and  verbalize  the  different  proce- 
dures/routes which  the  visually  impaired  person  may  be  taking  while 
preparing  for  travelling  or  on  the  trip  itself.    Some  visually  impaired  peo- 
ple have  travelled  extensively  and  may  not  require  detailed  information  - 
others  may  require  very  detailed  information. 

D1.2.3    Types  of  Assistance  for  Ease  of  Mobility 

Visually  impaired  individuals  may  use  any  of  a  myriad  of  de- 
vices/techniques for  mobility  assistance.  The  most  ubiquitous  are:  a 
white  cane,  a  guide  dog,  low-vision  aid,  and  a  sighted  guide  (sighted 
escort).  Since  some  visually  impaired  people  travel  without  any  assistive 
device  whatsoever,  the  staff  person  may  ask  individual  travellers  what 
assistance  they  may  need  for  mobility. 

D1.2.4    Types  of  Assistance  for  Ease  of  Orientation 

In  order  to  travel  independently,  visually  impaired  people  must 
not  only  have  adequate  mobility  skills,  they  must  also  have  good  orien- 
tation skills.  Many  visually  impaired  persons  who  are  independent 
travellers  in  familiar  environments  require  assistance  in  a  new  environ- 
ment. The  level  of  assistance  necessary  to  orient  to  a  new  environment 
depends  on  several  factors:  the  person,  the  complexity  of  the  environ- 
ment, and  the  availability  of  accessible  information  systems  to  assist  ori- 
entation skills. 
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Staff  can  assist  with  a  traveller's  orientation  process  by  asking 
what  information  or  assistance  the  traveller  may  require  and  then  provid- 
ing that  information  in  clear,  concise  terms.  Cite  landmarks  that  the 
visually  impaired  person  can  identify  e.g.,  texture  changes  underfoot, 
sound  cues  and  visual  landmarks  that  the  traveller  might  use  residual 
sight  to  identify.  For  many  visually  impaired  travellers  who  are  faced 
with  an  unknown,  complex  environment  to  orientate  through,  and  who 
have  a  very  low  level  of  usable  vision,  the  provision  of  a  sighted  guide 
may  be  the  quickest  and  most  comfortable  way  to  access  the  transpor- 
tation mode. 

D1.2.5    Personnel  Acting  as  Sight  Guides 

When  staff  members  act  as  sighted  guides  they  should  offer 
their  arm  so  that  the  visually  impaired  person  can  follow  approximately 
one  half  step  behind.  The  visually   impaired  person  will  automatically 
grasp  the  person's  arm  above  the  elbow  and  follow  alongside  but 
slightly  behind  the  sighted  guide. 

When  a  guide  dog  is  present  the  staff  person  should  offer  his/ 
her  left  arm.  The  guide  dog  is  usually  trained  to  travel  on  the  left  side  of 
its  master.  The  visually    impaired  person  will  likely  drop  the  dog's  har- 
ness (but  retain  the  dog's  leash)  and  use  his/her  right  hand  to  clasp  the 
staff  person's  arm.  In  other  words,  people  guides  are  usually  on  the 
right  and  dog  guides  on  the  left  of  the  traveller. 

When  guiding  a  visually  impaired  person  to  a  chair,  the  sighted 
guide  need  only  place  the  person's  hand  on  the  back  of  the  chair  in 
order  to  indicate  the  configuration  and  placement  of  the  chair.  Always 
pause  at  major  elevation  changes,  such  as  curbs  or  stairs,  and  briefly 
explain  what  is  ahead  in  the  path  of  travel. 

The  staff  person  should  never  push  the  traveller  ahead.  It  is 
not  necessary  to  back  down  an  aisle/passageway  in  front  of  a  visually 
impaired  person. 

D1.2.6    Curbside  Assistance 

When  personnel  are  assisting  a  visually  impaired  traveller  from 
a  vehicle  to  a  doorway  or  ticket  counter,  they  should  identify  themselves 
as  described  in  D1.2.2.  In  this  situation,  the  staff  person's  title  should  be 
clearly  given  so  as  to  avoid  embarrassment  when  tipping.  The  staff  per- 
son should  then  ask  what  type  of  assistance  is  required. 
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The  visually  impaired  person  should  not  be  left  stranded  in  the 
middle  of  the  doorway  or  corridor,  but  should  be  taken  to  the  next  step 
in  the  travel  procedure  (e.g.  ticket  counter).  There  is  no  need  to  posi- 
tion the  traveller  ahead  of  other  passengers  in  a  line  for  the  ticket 
counter,  simply  lead  the  person  to  the  end  of  the  line  and  describe  the 
magnitude  of  the  line. 

D1.2.7     Ticket  Counter 

Ticket  counter  staff  assist  with  baggage  check  and  ticket  infor- 
mation. Staff  persons  should  be  familiar  with  signature  guides.  Often 
visually  impaired  people  request  the  staff  person  to  position  a  signature 
guide  so  that  credit  card  receipts,  tickets,  etc.  may  be  properly  signed. 
Some  travellers  simply  use  the  edge  of  a  credit  card  as  a  guide  to  sign 
documents. 

When  processing  baggage  the  ticket  counter  staff  may  review 
the  pieces  of  luggage  the  traveller  has  and  the  corresponding  tags  to 
confirm  proper  tagging  of  all  the  traveller's  luggage. 

The  baggage  tags  and  ticket  should  then  be  provided  directly 
to  the  visually  impaired  person  (and  each  identified  for  the  person). 
Tickets/tags  should  not  be  given  to  the  escort  because  decision  as  to 
who  will  manage  these  items  is  made  by  the  traveller. 

When  currency  is  exchanged  for  purchasing  tickets  the  staff 
person  should  count  the  bills  and  as  they  are  returned,  indicating  what 
denominations  are  being  handed  to  the  visually  impaired  person. 

D1.2.8     Seat  Selection 

The  visually  impaired  person  should  have  the  right  to  seat  se- 
lection. Even  when  accompanied  by  a  guide  dog,  a  visually  impaired 
person  may  be  situated  in  virtually  any  seating  accommodation  available 
to  other  passengers.  Guide  dogs  often  locate  themselves  underneath 
seating. 

D1.2.9     Proceeding  to  Security 

After  ticket  and  baggage  processing  are  complete,  staff  may 
assist  the  visually  impaired  traveller  to  security.  There  is  no  need  to 
identify  the  traveller  with  a  handicap  button  labelling  a  disability  nor  is 
there  need  for  the  use  of  a  wheelchair. 
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The  visually  impaired  traveller  may  then  be  left  at  a  waiting 
area  adjacent  to  security  or  at  a  restaurant  or  lounge,  depending  upon 
the  traveller's  schedule  and  requests. 

D1.2.10  Proceeding  Through  Security 

After  arrival  at  the  security  area,  staff  may  assist  the  visually 
impaired  person  by  taking  carry-on  baggage  or  guiding  the  person  as  to 
the  proper  placement  of  baggage  for  inspection. 

Staff  may  also  hold  the  traveller's  white  cane  which  will  be  re- 
turned following  passage  through  the  magnetometer.  Staff  should  at 
least  verbally  indicate  where  the  entrance  is  for  proceeding  through  the 
magnetometer  and  the  travel  distance  required  to  clear  it. 

When  a  guide  dog  is  utilized  by  the  visually  impaired  traveller, 
staff  may  take  the  guide  dog  through  prior  to  the  traveller  proceeding. 
There  is  no  problem  in  separating  dog  guide  and  master  for  the  short 
distance. 

Staff  should  then  ensure  the  white  cane,  relevant  baggage, 
keys,  coins  etc.,  are  retrieved  by  the  visually  impaired  passenger. 

D1.2.11  Proceeding  to  and  Through  the  Gate 

Assistance  in  identifying  the  proper  gate  and  relevant  waiting 
area  may  be  required  depending  upon  the  individual.  Once  the  gate  is 
located,  individuals  may  identify  themselves  to  the  personnel  at  the  gate 
and  indicate  a  preference  for  preboarding  assistance.  Some  individuals 
prefer  not  to  be  preboarded.  Such  preferences  should  be  respected. 
Remember  not  all  visually  impaired  individuals  use  a  white  cane  or 
guide  dog  hence  staff  may  not  be  able  to  identify  them.  These  travellers 
may  simply  identify  themselves  verbally  and  request  preboarding  assis- 
tance. 

Sighted  guide  assistance  may  be  provided  for  travellers  to  gain 
access  to  the  mode  of  transportation  and  to  locate  their  seats. 

D1.2.12  Canes  on  Planes 

Usually  folding  canes  are  used  for  assistance  with  mobility. 
Some  elderly,  visually  impaired  persons,  or  visually  impaired  persons 
with  other  physical  disabilities  utilize  support  canes  which  are  not  col- 
lapsible. A  suitable  location  for  a  support  cane  on  an  airplane  is  neces- 
sary.   The  cane  may  be  stored  in  auxiliary  storage  area  near  the 
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passenger's  seat  or  be  placed  flat  on  the  floor  in  front  of  the  individual's 
seating  (depending  upon  airline  policy).    The  visually  impaired  person 
must  be  told  of  the  cane's  location  so  that  the  individual  is  able  to  ac- 
cess the  cane  independently. 

D1.2.13  Dogs  on  Planes 

Guide  dogs  must  be  allowed  in  the  cabin  area  with  the  visually 
impaired  master.  Most  dog  guides  are  well  disciplined  and  trained. 
They  use  a  minimum  of  floor  space  adjacent  to  their  master's  seat. 

There  is  no  need  for  special  treatment  of  guide  dogs  on 
planes.  In  fact,  personnel  should  avoid  petting  or  feeding  the  dog  with- 
out the  master's  consent. 

D1.2.14  Orientation  to  Mode  of  Transportation 

Staff  should  assist  the  passenger  to  the  area  where  canes  or 
baggage  may  be  stored  and  where  they  may  be  retrieved.  Staff  may 
also  review  the  type  and  style  of  the  transportation  vehicle.  Experienced 
travellers  may  already  have  become  accustomed  to  different  types  of 
vehicles  and  may  only  need  to  know  the  model  type.  Next  the  staff  per- 
son should  seat  the  individual  and  explain  the  distance  to  and  location 
of  the  nearest  emergency  exit.  The  location  of  the  nearest  washroom  in 
relation  to  the  person's  seat  should  also  be  described. 

Next  the  staff  person  should  indicate  any  controls  related  to 
head-set  jacks,  volume/tone  controls,  air  vents,  lights  and  call  buttons. 

Finally,  emergency  procedures  with  indication  and  demonstra- 
tion of  oxygen  and  life  jacket  should  be  given. 

D1.2.15  Meals  and  Beverages 

Meal  trays  and  beverages  should  be  presented  directly  to  all 
visually  impaired  individuals.  An  explanation  of  what  is  on  the  tray  and 
where  the  items  are  located  is  always  helpful.    If  unsure  of  how  to  ex- 
plain location  of  items,  use  the  clock  technique  (glass  at  one  o'clock, 
dessert  at  ten  o'clock,  utensils  at  three,  etc.). 

In  some  instances  a  visually  impaired  person  may  request  that 
an  entree  be  deboned  or  cut  into  portions  for  ease  of  eating. 
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Presentation  of  hot  beverages  is  also  a  concern.  Please  ensure 
that  beverages  are  presented  directly  to  the  person  and  not  simply 
placed  on  the  passenger's  tray. 

If  there  are  charges  for  any  of  the  meal/beverages,  return 
change  to  the  individual  and  indicate  what  denominations  of  bills  are  be- 
ing presented. 

D1.2.16  Disembarking 

Staff  should  enquire  if  a  visually  impaired  person  requires  an 
escort  when  disembarking.  On  occasion,  a  visually    impaired  person 
may  wish  to  remain  until  most  passengers  leave  and  then  acquire  assis- 
tance to  disembark.  The  visually  impaired  individual  will,  in  most  in- 
stances, leave  with  the  other  passengers. 

If  the  person  does  require  assistance,  the  individual  may  ask  to 
be  escorted  to  a  washroom,  telephone  and/or  the  baggage-claim  area. 
Finally,  the  individual  may  require  assistance  to  a  ground  transportation 
vehicle. 

D1.2.17  Deaf/Blind  Passengers 

Deaf/blind  individuals  are  often  taken  to  the  terminal  and  met  at 
the  terminal  by  an  escort.  The  escort  may  explain  the  traveller's  needs 
and  means  of  communication  to  receiving  staff. 

Several  means  of  communication  may  be  used  between  staff 
and  deaf/blind  people,  for  example: 

•  Large  print  on  paper  for  partially  sighted  persons. 

•  Staff  may  use  finger  to  print  letters  on  the  person's  palm. 

•  The  deaf/blind  person  may  have  a  teletouch  machine  which  is 
essentially  a  small  typewriter  with  a  braille  cell  for  reception  let- 
ters. The  staff  person  need  only  type  correspondence  into  the 
machine. 

Other  orientation  and  service  for  the  deaf/blind  traveller  should 
be  consistent  with  that  already  described  for  the  visually  impaired 
traveller. 
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D1.3    Training  of  Staff 

Staff  training  is  discussed  under  three  headings: 

•  Consultation  with  the  orientation  and  mobility  instructor's  lo- 
cal service  agencies. 

•  Provision  of  services  described  in  D1 .2. 

•  Simulating  visual  impairment. 

D1.3.1     Consultation  with  Local  Service  Agencies 

Most  agencies,  such  as  the  CNIB,  require  advance  notification 
in  order  to  assist  with  in-service  and  training  needs  of  staff.    Contact 
your  local  service  agency  for  information  as  to  the  forms  of  assistance 
available  and  for  answers  to  specific  questions. 

D1.3.2     Provision  of  Services  Described  in  D1.2 

Staff  training  need  not  be  complicated  nor  time  consuming.  The 
basic  service  information  given  in  D1.2  may  serve  as  a  guideline  and 
should  as  such,  be  made  available  to  all  transportation  service  person- 
nel. If  additional  information  is  considered  necessary,  it  can  be  re- 
quested from  your  local  service  agency. 

D1.3.3     Simulating  Visual  Impairment 

Simple  simulations  of  encounters  with  visually  impaired 
travellers  may  be  provided  to  staff  through  presentations  by  the  local 
service  agency.  In  these  simulations,  the  staff  is  divided  into  teams  of 
two.  One  team-member  is  blindfolded  or  fitted  with  a  low-vision  simula- 
tor, and  the  other  acts  as  a  sighted  guide  or  staff  person.  The  teams 
work  through  several  scenarios  ranging  from  the  traveller's  arrival  at  the 
terminal  to  actual  boarding  procedures.    Team  members  then  reverse 
their  roles  to  complete  the  training  situation. 
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WHAT  EVERYONE  SHOULD  KNOW       APPEND,X 
ABOUT  GUIDE  DOGS 


What  Everyone  Should  Know  About  Guide  Dogs 

A  dog  is  not  a  pet  but  a  highly  trained  animal  whose  chief  re- 
sponsibility is  to  guide  a  blind  person  from  place  to  place  safely  and 
independently. 

Guide  dogs  are  specially  selected  and  trained  at  schools  in  the 
United  States  and  Canada.  Applications  from  Canadians  are  welcome 
by  any  of  the  American  schools  and  information  concerning  them  can 
be  obtained  from  the  CNIB. 

When  a  dog  is  12  to  14  months  old,  it  begins  a  three-month 
training  program  at  the  school  before  being  teamed  up  with  a  blind  per- 
son. At  this  time  the  dog  is  taught  to  adjust  to  various  environments, 
sounds  and  people.  It  also  learns  to  recognize  obstacles  and  situations 
which  may  be  dangerous  for  the  owner  and  dog.  Once  dog  and  owner 
become  a  working  team,  they  will  train  at  the  centre  for  an  additional 
month  to  learn  about  this  type  of  mobility  and  about  each  other. 

The  dog  is  highly  intelligent,  but  does  not  possess  any  supernatu- 
ral or  unusual  powers.  Instead,  the  dog  reacts  to  specific  commands 
given  by  the  owner,  such  as  "Left",  "Right"  or  "Forward".  By  following 
these  instructions  the  dog  will  guide  the  owner  to  the  desired  destina- 
tion. The  dog  will  also  disobey  a  command  which  might  place  the  team 
in  a  hazardous  situation. 

All  guide  dogs,  regardless  of  their  breed  or  school,  can  be  rec- 
ognized by  the  leather  harness  and  the  U-shaped  handle  which  is  held 
in  the  owner's  left  hand. 

If  the  dog  is  wearing  a  harness,  do  not  distract  or  touch  the 
dog  without  the  owner's  permission.  Such  an  action  may  be  danger- 
ous to  them  both. 

In  July  1976,  a  law  was  passed  in  Canada  giving  any  blind  per- 
son accompanied  by  a  guide  dog  the  right  to  enter  any  public  place, 
including  restaurants,  snack-bars,  theatres,  hotels  and  all  forms  of  public 
transportation.  The  guide  dog  has  been  specially  trained  to  lie  quietly 
under  a  chair  or  table  or  sit  in  a  corner  until  needed. 

The  term  'seeing  eye'  dog  refers  to  the  Seeing  Eye  school  in 
Morristown,  New  Jersey  and  describes  only  the  dogs  which  have  been 
trained  or  bred  at  Seeing  Eye  Inc.  CNIB  uses  the  generic  term  'guide 
dog'  in  reference  to  the  animal  as  a  mobility  aid  for  a  blind  person. 

For  further  information  contact  your  local  CNIB  office. 


E-3 


ARCHITECTURAL  HAZARDS  FOR 
VISUALLY  IMPAIRED  PERSONS 


APPENDIX 


Each  illustration  portrays  a  common  environmental 
hazard  for  a  visually  impaired  person  and  an 
adaptation  that  frees  the  environment  of  travel  hazards. 


F-2 


F-3 


s» 


vs 


F-4 


s 


F-5 


F-6 


F-7 


\ 


% 


F-8 


(a)  and  (b)  illustrate  open  back  stairways  that  are  not  cane  de- 
tectable, (c)  and  (d)  illustrate  modifications  that  can  make  such 
areas  safer  travel  environments  for  visually  impaired  persons. 
Seating  arrangements,  landscaping  or  other  more  esthetically 
pleasing  adaptations  rather  than  the  gate  shown  in  (d)  can  also 
be  used  to  create  a  cane  detectable  barrier 
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By  simply  placing  an  object  such  as  this  trash  can  beneath  the 
protruding  ashtrays  a  travel  hazard  is  eliminated  from  the  envi- 
ronment. It  is  important  that  the  trash  can  become  a  permanent 
fixed  object  rather  than  one  which  can  be  easily  moved 
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CHARACTERISTICS  OF  APPENDIX 

FLUORESCENT,  INCANDESCENT 
AND  NATURAL  LIGHT 


Light 


G1.1    General 

When  one  addresses  the  subject  of  illumination,  three  types  of 
light  sources  must  be  considered:  fluorescent,  incandescent,  and  natu- 
ral. Each  of  these  types  of  light  is  discussed  below. 


G1.2   Fluorescent 

Fluorescent  light  is  widely  used,  especially  in  commercial  and 
office  settings,  because:  it  diffuses  evenly,  is  inexpensive,  and  energy 
efficient.  It  characteristically  provides  little  contrast  because  it  is  even 
lighting  and  casts  only  soft  shadows.  Normally  fluorescent  lighting  is 
harsh  because  it  is  in  the  blue  portion  of  the  spectrum. 

The  inherent  flicker  of  this  type  of  light  presents  problems  for  the 
elderly  population.  Commonly  people  with  vision  problems  report  that 
fluorescent  lighting  is  very  bothersome.  This  is  especially  true  when  the 
fluorescent  tubes  are  bare  with  no  shade  or  cover.  People  report  head- 
aches and  eye  strain. 

The  flickering  is  caused  by  the  alternating  current  energizing  the 
fluorescent  tubes.  It  is  possible  to  reduce  the  flicker  effect  by  linking  two 
fluorescent  tubes  so  that  they  operate  in  phase  opposition.  Alternatively 
the  addition  of  diffusers  (lattice  type  coverings)  or  translucent  shades 
around  the  fluorescent  fixture  also  reduces  the  flicker  effect.  Another 
effective  strategy  is  to  mount  the  lights  on  a  wall  behind  cornices  which 
would  require  the  light  to  bounce  off  the  ceiling  and  walls. 


G1.3   Incandescent 

Incandescent  light,  compared  to  fluorescent  light,  is  generally 
more  directional,  more  easily  varied,  and  more  of  a  point  source.  Incan- 
descent light  is  in  the  yellow  portion  of  the  spectrum.  It  provides  heavy 
contrast  because  it  casts  more  shadow.  Incandescent  lights  in  some 
fixtures,  such  as  those  which  suspend  an  uncovered  bulb  overhead, 
can  cause  pinpoint  glare  and  pools  of  light  within  relative  darkness  in  a 
room  or  hall.  An  illustration  of  this  effect  is  provided  by  older  subway 
stations  lit  by  incandescent  bulbs  suspended  from  the  ceiling.  The 
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traveller  in  that  setting  moves  from  a  large,  bright  spot  into  an  area  of 
darkness.  The  individual  also  encounters  pinpoint  glare  problems  when 
the  highly  directional  light  is  reflected  off  some  shiny  surface,  e.g.  tiled 
walls.  The  solutions  to  these  problems  involve  the  use  of  shades  and 
diffusers  to  prevent  the  light  from  directly  entering  the  eye. 

In  order  to  prevent  visual  hot-spots  or  glare,  a  number  of  less 
bright  lights  are  better  than  a  single  bright  incandescent  light.  Incandes- 
cent lights  are  particularly  effective  in  near-work  tasks.  Many  visually  im- 
paired persons  benefit  when  reading  by  utilizing  a  incandescent  light 
bulb  in  a  lamp  which  can  be  adjusted  to  focus  on  a  specific  point. 


G1.4   Natural  Light 

Sunlight  is  often  preferred  by  people  with  vision  problems  be- 
cause it  is  neither  flickering  nor  harsh  and  it  is  bright.  However,  it  is  not 
easily  controlled  and  it  causes  bright  and  dark  areas  which  can  be  a 
problem  for  persons  with  difficulty  in  light  adaptation. 

Diffused  shading  can  help  alleviate  problems  due  to  sunlight.  For 
patios  and  porches,  shielding  can  be  effected  by  using  panels  of  lattice 
work  designed  for  outside  installation.    Inside,  blinds  and  curtains  that 
do  not  cut  out  all  the  light  but  rather  act  as  diffusers  will  help.  Similarly, 
tinting  of  window  glass  is  effective.  Polarized  window  glass  reduces 
glare  from  outside  with  little  loss  of  light  or  change  of  tint,  and  prismatic 
window  glass,  which  diffuses  outside  light,  reduces  shadows.  In  addition, 
illuminating  dark  areas,  even  during  daylight  hours,  will  provide  more 
even  lighting. 

Dark,  open-weave  drapes  can  be  used  to  effectively  eliminate 
window  glare;  however,  sheer  drapes  or  white,  voile  translucent  curtains 
should  be  avoided  because  they  create  glare  due  to  their  light-reflecting 
colour  and  transparency. 
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APPENDIX 

WAYFINDING  SYSTEMS  FOR 
VISUALLY  IMPAIRED  TRAVELLERS 


Wayfinding  Systems  for 
Visually  Impaired  Travellers 


H1.1    Introduction 

This  appendix  describes  a  wayfinding  system  that  would  be  typi- 
cal of  accessible  design  both  outside  and  inside  a  transportation  termi- 
nal. All  the  attributes  necessary  to  visually  impaired  travellers  for  orienta- 
tion and  mobility  are  present  in  the  system  discussed. 


H1.2    Terminal  Exterior 

It  is  important  to  have  an  easily  understood,  barrier  free  path  of 
travel  from  parking  and  vehicular  arrival  areas  to  the  entrance  doors  of 
the  terminal  building.  This  path  of  travel  could  include  many  components 
of  the  exterior  terminal  environment,  for  example: 

entrances 

walkways 

islands 

curbcuts 

ramps 

stairs 

landscaping 

gratings 

parking 

traffic  lights  for  pedestrian  walkways 

construction 

The  above  list  can  serve  as  a  check  list  for  judging  the  ade- 
quacy of  a  given  wayfinding  system.  Each  of  these  exterior  structural 
components  should  feature  adequate  communication  cues  so  that  visu- 
ally impaired  travellers  may  orient  themselves  with  ease  and  gain  safe 
access  to  the  terminal.  The  characteristics  of  the  four  major  categories 
of  information  communication  cues  are  briefly  described  below.  (Refer 
also  to  Part  5  of  the  main  body  of  the  report). 
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H1.2.1  Visual  Cues 

Visual  cues  for  visually  impaired  persons  usually  feature  colour/ 
brightness  contrasted  tones  to  accentuate  specific  areas  of  service. 
Colour/brightness  contrast  cues  may  be  used  in  wayfinding  systems  for: 

•  Directional  signs  located  at  eye  level 

•  Highlighting  walkways  tiled  into  a  surface 

•  Demarcation  of  entrance  door  frames  and  handles. 

Landmarks  also  may  be  used  as  visual  cues.  A  specific  land- 
scaping feature  (planting,  metal  structure)  may  be  used  to  designate 
specific  parking  areas  or  entrances. 

The  landscaping  feature  to  be  used  as  a  landmark  should  be  as 
large  and  distinct  as  is  practical.  Exterior  landmarks  generally  have  to 
be  identified  from  a  distance  to  serve  as  a  communication  cue  as  many 
visually  impaired  people  have  limited  distance  vision  and  hence  are  able 
to  identify  only  the  most  distinctive  objects. 

H1.2.2  Touch  Cues 

Cues  directed  toward  a  person's  sense  of  touch  are  very  impor- 
tant for  communicating  information  to  visually  impaired  persons.  These 
tactile  cues  are  usually  placed  on  exterior  walls  or  walkways  and  may 
be  designed  for  sensing  by  either  hands  or  feet.  An  identifiable  wall  tex- 
ture adjacent  to  specific  terminal  entrances  for  example  may  be  useful; 
however  textured  walkways  have  limited  value  as  tactile  cues.  Walkway 
surface  cues  may  be  distorted  by  footware  and  there  are  also  limitations 
on  a  person's  ability  to  detect  surface  cues  using  a  cane.  Tactile  sign- 
age also  may  be  useful  provided  the  signage  is  consistently  located  and 
the  standards  described  in  Part  6  of  the  main  body  of  the  report  are 
used. 

Tactile  cues  used  for  wayfinding  must  be  separate  and  distinct 
from  those  used  for  to  indicate  emergency  areas,  stairs,  elevators,  es- 
calators, etc. 

H1.2.3  Audible  Cues 

Audition  and  audible  cues  may  be  used  to  identify  strategic 
points  in  the  wayfinding  system.  Ambient  noise,  produced  by  either  ve- 
hicular or  pedestrian  traffic,  may  serve  as  part  of  the  sensory  cue 
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repertoire  of  a  wayfinding  system.  Similarly  the  operating  sounds  of  ele- 
vator doors,  automatic  entrance  doors,  etc.,  provide  usable  auditory 
cues. 

Electronic  devices,  public  address  systems  and  talking  signs 
also  may  be  used  as  part  of  a  well  designed  wayfinding  system. 

H1.2.4  Combination  of  All  Three 

Most  visually  impaired  people  use  a  combination  of  all  three  of 
the  above  communication  types.  An  individual  may  therefore,  proceed 
from  arrival  point  past  a  driveway  to  a  specific  entrance  by:  listening  for 
pedestrian  traffic;  looking  for  a  specific  landmark  next  to  the  entrance; 
referring  to  signage  near  the  entrance;  and,  finally,  locating  the  entrance 
door  by  its  colour/brightness  contrast  to  the  surrounding  wall  and/or 
identifying  the  wall  texture  adjacent  to  the  door. 

Individual  visually  impaired  travellers  select  different  cues  and 
have  different  levels  of  comprehension  of  the  cues  in  any  given  wayfind- 
ing system.  The  wayfinding  features  selected  by  a  given  traveller  for  ori- 
entation and  mobility  will  depend  on:  level  of  vision,  the  techniques  used 
for  independent  travel,  and  the  traveller's  knowledge  of  the  terminal. 
Therefore  it  is  important  that  a  piece  of  information  be  accessible  from 
more  than  one  cue  type  in  the  wayfinding  system. 


H1.3    Terminal  Interior 


The  interior  of  a  large,  open  terminal  may  be  particularly  confus- 
ing to  an  individual  in  terms  of  locating  a  certain  route  or  destination.  It 
is  important  to  have  easily  understood,  barrier  free  paths  of  travel  from 
the  entrance  doors  of  the  terminal  building  to  the  many  destinations  a 
traveller  may  wish  to  access  within  the  terminal.  The  destinations  could 
include  restaurants,  ticket-counters,  gates,  concessions  etc.  The  paths 
of  travel  could  include  many  components  of  the  interior  terminal  environ- 
ment, for  example: 

entrances 

lobbies/open  areas 

passageways 

emergency  exits/alarm  systems 

detectable  warning  surfaces 

building  hardware  furnishings 

orientation  aids 
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queuing/lineups 

counters 

doors 

windows 

stairs 

ramps 

escalators 

moving  walkways 

elevators 

washrooms 

cafeterias/restaurants/concessions 

baggage  claim  area 

information  access 

construction 

The  above  list  can  serve  as  a  check  list  for  judging  the  ade- 
quacy of  a  given  wayfinding  system.  Each  of  these  interior  structural 
components  should  feature  adequate  communication  cues  so  that  visu- 
ally impaired  travellers  may  orient  themselves  with  ease  and  gain  safe 
access  to  their  chosen  destinations  within  the  terminal. 

An  adequate  wayfinding  system  may  be  developed  for  each  of 
the  above  building  features  by  incorporating  appropriate  wayfinding  cues 
in  the  design  of  the  walls,  floors  and/or  ceilings  of  each  feature. 

H1.3.1  Wall  Design 

Typically,  wall  design  may  incorporate  wayfinding  cues  in  the 
following  manner: 

•  Visual  cues  may  be  incorporated  through  colour/brightness  con- 
trast to  identify  wall  openings,  wall  fixtures  and  travel  direction 
signage.  Wall  lighting  can  also  assist  visually  impaired  travellers 
in  acquiring  the  orientation  information  needed  to  proceed  to 
their  destination. 

•  Tactual  cues  may  be  used  on  walls  to  indicate  travel  direction 

or  location,  specific  wall  finishes  for  certain  areas  for  example.  A 
stucco  finish  may  be  used  to  decorate  all  main  connecting  halls 
or  baggage  claim  areas. 


• 


Audible  cues  on  walls  also  may  be  utilized.  Such  cues  may  re- 
late to  the  resonant  nature  of  the  wall  or  the  termination  of  a 
wall  at  intersections  which  then  provides  less  sound  reflectance. 
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•    Planned  combinations  of  visual,  audible  and/or  tactual  cues  in 
wall  design  will  substantially  assist  a  visually  impaired  person  in 
locating  a  route.  All  senses  are  usually  in  play  to  determine  di- 
rection and  orientation  within  a  facility. 

In  any  wayfinding  system,  wall  location  and  design  are  important 
to  the  cues  integral  to  the  system.  These  cues  assist  visually  impaired 
persons  to  follow  a  desired  route  or  to  locate  a  desired  destination. 

H1.3.2  Floor  Design 

Floor  design  incorporates  many  environmental  features  of  a  ter- 
minal, stairs,  escalators,  affixed  furniture,  and  fountains  for  example. 
Floor  finishes  are  varied  and  include  tiles,  interlocking  ceramic  brick  and 
carpet.  Careful  selection  of  floor  surfaces  may  be  a  most  important  ele- 
ment in  a  wayfinding  system. 

Both  color/brightness  contrast  and  texture  of  the  flooring  may  act 
as  valuable  cues  in  locating  routes  to  different  service  areas  and  in 
identifying  the  area  itself.  For  example  a  differently  textured  flooring 
pathway  may  lead  from  the  arrivals  gate  to  the  baggage  claim  area.  Ad- 
ditionally, the  colour  of  the  textured  pathway  may  match  the  colored 
cues  and  motif  of  the  baggage  claim  area.  The  pathway  itself  may  also 
feature  a  tiled,  central  strip  to  provide  a  directional  cue  for  the  totally 
blind  individual. 

Directional  signage  may  be  tiled  directly  into  the  floor  pattern  to 
denote  a  specific  service.  Some  low-vision  individuals  may  pay  close 
attention  to  the  immediate  floor  surface  to  avoid  any  stationary  or  mobile 
objects  in  their  path  of  travel.  Directional  signage  on  the  floor  as  well  as 
on  walls  could  assist  these  travellers. 

H1.3.4  Ceiling  Design 

Ceiling  design,  although  not  as  valuable  to  a  wayfinding  system 
as  wall  design,  can  be  effectively  exploited  in  some  instances.  Aspects 
of  ideal  design  could  include:  proper  and  consistent  siting  of  suspended 
signage;  the  use  of  acoustical  tiles  for  large  areas  with  echoes;  and 
color  differentiation  of  a  very  important  foyer  or  corridor. 

When  suspended  signage  is  used  for  wayfinding,  adequate  letter 
size,  style  and  size  of  symbols  should  be  used.  (Refer  to  Part  6  of  the 
main  body  of  the  report.) 
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H1.4    Information  Counters/Directories 

Information  counters  provide  services  not  only  for  wayfinding  but 
service  schedules,  fares,  etc.  The  information  counters  should  be  strate- 
gically located  for  easy  identification  and  accessibility.  Each  counter 
must  be  designed  specifically  for  the  role  it  must  play  in  a  given  termi- 
nal. Closed  circuit  television  installations  should  be  consistently  placed. 

Proper  signage  should  be  used  above  the  counter  for  the  par- 
tially sighted  and  on  the  sides  of  the  counter  for  both  partially-sighted 
and  totally-blind  travellers.  Signage  on  the  side  of  the  counter  could  be 
tactile  as  well  as  visual.  An  identifying  floor  surface  adjacent  to  the  in- 
formation counter  could  serve  as  an  additional  location  cue. 

Maximum  contrast  and  color  identification  could  also  be  used  for 
information  counters.  A  unique  colour  code  for  all  information  counters 
could  be  applied  throughout  the  terminal.  Information  telephones  provid- 
ing remote  access  to  the  counters  and  located  throughout  the  terminal 
should  use  a  similar  colour  code. 

Directories  should  also  be  strategically  located  at  a  decision/ref- 
erence point  within  the  terminal.  They  should  exist  (in  conjunction  with 
information  counters)  at  least  near  all  the  major  entrances.  All  lettering 
and  symbols  should  have  good  color/brightness  contrast.  For  more  spe- 
cific detail  on  the  design  of  directions,  refer  to  Part  6  of  the  main  body 
of  the  report. 


H1.5    Simulation  of  a  Wayfinding  System 

The  following  is  a  brief  description  of  how  a  visually  impaired 
person  may  use  a  wayfinding  system  to  locate  a  desired  destination. 
The  descriptive  simulations  take  place  at  an  airport  starting  with  the 
traveller's  departure  from  a  taxi  and  ending  with  arrival  at  a  departure 
gateway. 

First  Simulation:  Wayfinding  for  a  low-vision  person  (Ms  A.) 

Ms  A.  arrives  at  the  departures  level  of  an  airport  in  a  taxi.  She 
scans  with  her  low-vision  aid  (monocular)  and  detects  a  large  sign  de- 
picting a  symbol  used  on  her  airline  ticket.  (She  cannot  read  the  name 
of  the  airline.)  She  then  proceeds  to  the  correct  entrance.  She  also 
confirms  the  appropriate  entrance  by  noting  a  large  dark  object  which 
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she  realizes  is  a  planter  with  low  shrubbery  adjacent  to  the  left  of  the 
entrance.  (She  has  travelled  on  the  airline  once  before  and  she  recalls 
and  recognizes  the  landscaping.) 

She  then  notices  an  arrow  on  the  sidewalk  immediately  prior  to 
the  automatic  door  pointing  in  her  direction  of  travel.  Once  inside  the 
terminal  Ms  A.  wishes  to  determine  which  counter  to  proceed  to  for 
passengers  with  tickets.  She  again  picks  up  her  monocular  and  scans 
toward  the  direction  of  pedestrian  flow.  Fortunately  the  signage  is  not 
stylized  and  she  locates  it  above  the  crowd. 

Following  check-in,  Ms  A.  proceeds  to  the  appropriate  security 
and  gate  areas.  She  follows  the  light-coloured,  tactile  flooring  past  a 
long  dark  wall;  past  boutiques  on  the  left;  and,  thus,  locates  security  at 
the  end  of  the  corridor  (signage  indicates  the  correct  range  of  gate 
numbers  and  security). 

Ms  A.  pauses  to  assess  where  the  magnetometer  is  situated  in 
relation  to  the  security  counter.  She  hands  her  luggage  to  the  security 
person,  empties  her  pockets  of  metal  objects,  and  proceeds  through  the 
magnetometer. 

Color/brightness  contrasted  coding  continues  for  signage,  hall- 
ways and  flooring.  Ms  A.  is  able  to  determine  which  direction  to  pro- 
ceed by  reviewing  the  large  gate  number  signage  placed  at  eye  level 
along  the  walls  and  entryways  leading  to  the  gate  waiting  areas. 

Ms  A.  finally  proceeds  to  a  check-in  counter  adjacent  to  the 
gate  doorway,  identifies  herself  and  locates  preboarding  seating  (dark 
red  seats  against  a  white  wall)  close  to  the  gateway. 

In  this  simulation  Ms  A.,  a  low-vision  person,  has  been  able  to 
use  many  visual  cues  with  good  contrast,  as  well  as  tactile  cues  on  oc- 
casion, to  reinforce  the  visual  information. 

Second  Simulation:  Wayfinding  for  a  totally-blind  person  (Mr.  B.) 

Mr.  B.  is  taking  the  same  airplane.  He  arrives  at  the  same  en- 
trance in  a  cab.  The  cab  driver  has  indicated  that  he  has  stopped  ap- 
proximately three  meters  prior  to  the  appropriate  airline  entrance.  Mr.  B. 
departs  and  listens  for  pedestrian  traffic  noise  and  the  sound  of  the 
automatic  doors.  He  has  travelled  the  airline  before  and  recalls  detect- 
ing the  planter  to  the  left  of  the  entrance.  Similarly  he  recalls  the  en- 
trance door  and  proceeds  through  it. 
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After  entering  the  terminal,  Mr.  B.  pauses  and  listens  for  sound 
cues  indicating  the  presence  of  the  check-in  counter  (luggage  belt  mov- 
ing, ticket  stubs  being  torn,  voices  of  service  personnel).  He  recalls 
from  previous  travel  that  the  check-in  counter  is  located  slightly  to  the 
right  of  the  entrance.  He  then  locates  a  carpet  surface  which  borders 
the  main  circulation  route  tiled  surface  and,  shorelining  with  his  cane, 
follows  this  carpet/tile  border  up  to  the  area  for  the  check-in  counter. 
After  locating  the  different  textured  flooring  adjacent  to  the  check-in 
counter,  he  enquires  about  obtaining  a  boarding  pass  and  requests  the 
gate  information  printed  on  the  pass. 

At  this  point  Mr.  B.  is  offered  sighted  guide  assistance,  but  he 
refuses  as  he  is  familiar  enough  with  the  layout  of  this  small  terminal 
that  he  is  comfortable  travelling  independently  to  the  boarding  area.  Mr. 
B.  then  proceeds  down  the  identical  tactile  pathway,  past  a  long  wall  on 
the  left  and  recognizes  sounds  from  the  boutiques  area. 

Mr.  B.  locates  security  at  the  end  of  the  corridor  and  acquires 
assistance  to  pass  through  the  security  area  and  to  locate  the  appropri- 
ate gateway  waiting  area.  The  airline  personnel  at  the  check-in  counter 
confirm  he  has  located  the  correct  gateway  and  indicate  the  preboard- 
ing  seating  area  to  Mr.  B. 

This  simulation  may  be  an  extreme  example  —  many  totally-blind 
individuals  travel  with  an  escort  or  request  assistance  to  locate  a  gate. 
Others  however,  wish  to  use  their  own  resources  to  locate  the  relevant 
departure  area.  Note  how  Mr.  B.  used  past  familiarization  with  his  travel 
area  —  tactile,  audible  and  directional  cues  —  and  clear  directions  and 
information  from  service  personnel  to  locate  his  destination. 

Well  designed  buildings  eliminate  the  need  for  an  excess  of  con- 
fusing signage.  These  buildings,  utilizing  solid  wayfinding  principles  in 
their  design,  suggest  the  flow  for  main  circulation  routes  and  offer  built- 
in  and  accessible  architectural  design  features  to  assist  with  problem 
solving.  This  assistance  is  of  benefit  to  all  travellers,  both  visually  im- 
paired and  normally  sighted. 
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CLEARANCE  DIMENSIONS  appendix 


Excerpts  from  the  British  Columbia  Section  3.7  Handbook  (1984)  out- 
lining cane  clearance  dimensions. 


DIMENSION   a 
MAY  BE  ANY 
AMOUNT  IF 
DIMENSION   b 
IS  650  mm  OH  LESS 


DIMENSION  a 
SHOULD  NOT 
EXCEED  100  mm 
IF  DIMENSION 
b   IS  MORE 
THAN  650  mm 


MINIMUM 
1  980  mrrl 


MAXIMUM 
100  mm 


800  TO 
920  mm 
(920  mm 
PREFERRED, 


FIGURE  3.7  13.— Interior  Puxsugewuy 


RFED) 


FIGURE  3.7.7.  —  Exterior  Paths  Of  Travel 
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Excerpts  from  Barrier  Free  Design:  Access  to  and  use  of  buildings  by 
physically  disabled  people,  1985. 


Cane  use  by  people  with  visual  impairments 

Any  object  that  projects  more  than  100  mm  into  an  area  where  people  circulate 
(i.e.,  corridors,  washrooms,  work  areas)  must  have  the  surface  or  edge  that 
projects  the  most  mounted  at  or  below  650  mm  above  the  finished  floor.  This 
height  is  sufficiently  detectable  by  a  visually  impaired  person  using  a  cane  so  as 
to  prevent  collisions  and  injury. 


150- 


150  ■ 
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SAN  FRANCISCO  BAY  AREA  appendix 

RAPID  TRANSIT  DISTRICT 
SPECIFICATION  FOR  ELEVATED 
PLATFORM  DETECTABLE 
WARNING  SURFACE  TILE 


Excerpts  from  report: 

Bay  Area  Rapid  Transit  District  Platform 
Edge  Detection  System  Prototype  Installation 
and  Materials  Evaluation 


A 


San  Franciso  Bay  Area  Rapid  Transit  District 
Specification  for  Platform  Edge  Detection  Tile 
October  18,  1985 


SCOPE 

The  scope  of  this  specification  covers  requirements  which  guaran- 
tee the  essential  doctrine  of  commonality  and  consistency  of  the 
Platform  Edge  Detection  Tile  for  the  blind  and  the  visually  impaired 
pedestrian. 

Form 

The  Platform  Edge  Detection  Tile  is  in  the  form  of  self-adhering 
synthetic  rubber  tiles  with  a  distinct  pattern  embossed  on  their  sur- 
faces. 

Function  * 

The  function  of  the  tile  is  to  provide  warning  or  direction  by  being 
detectable  under  foot,  and  provide  a  noticeably  different  sound 
when  struck  with  the  long  cane,  resulting  in  an  audible  input. 

Tile  consists  of  flat  surface  with  tapered  edges  and  with  41  raised 
truncated  cones. 


II.       GENERAL  REQUIREMENTS 

A.      Material 

The  material  shall  be  a  synthetic  rubber  composition  with  the 
appropriate  physical  properties  of  resilience  and  high  coeffi- 
cient of  friction. 

The  material  must  also  possess  resistance  to  wear,  weather, 
ozone,  ultraviolet,  and  temperature  to  assure  long  life  and 
durability  in  the  proposed  environment.  The  material  must 
meet  the  following  minimum  standards. 
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B.  Mechanical  Properties 

Specific  Gravity  0.97  -  0.99 

Tensile  Strength  1100  psi 

(ASTM  D412) 

Ultimate  Elongation  350  -  400% 

(ASTM  D412) 

Hardness  (Shore  A)  70  -  75 

C.  Physical  Properties 

1 .  The  abrasion  resistance  as  measured  by  the  Tabar  Test 
(ASTM  D3389)  shows  less  than  0.63  grams  wt.  loss. 

2.  The  ozone  resistance  as  measured  by  ASTM  D518  shall 
exhibit  no  cracking  after  70  hours  at  50  pphm  ozone 
concentration. 

3.  The  weather  resistance  as  measured  by  exposure  for 
1000  hours  shall  exhibit  little  or  no  discoloration  and  less 
than  10%  loss  of  tensile  properties. 

4.  The  temperature  resistance  as  measured  by  ASTM. 
D-746  shall  exhibit  a  brittleness  point  of  (minus) 
-55  degrees  F  and  long-term  heat  stability  above 
250  degrees  F. 

D.  Dimensions 

Width  (mm)  300  mm 

Length  (mm)  300  mm 

*  Contour  DOT 

*  Overall  Thickness  (mm)  6.77  mm 

*  Edge  Thickness  (mm)  1.00  mm 
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E.  Surface  Texture 

Surface  finish  shall  be  a  minimum  of  60  rms  and  a  maximum 
of  80  rms  to  increase  coefficient  of  friction  in  wet  and  dry 
conditions. 

F.  Color 

1.  Yellow  —  Must  conform  to  Federal  Color  No.  33538,  as 
shown  in  Table  V  of  Standard  No.  595A. 

2.  Black  -  No.  37038. 


ADHESIVE 

The  tile  shall  be  supplied  with  a  factory  applied  pliant  polymer  ad- 
hesive with  release  paper.  The  adhesive  must  retain  its  back  and 
adhesive  qualities  from  -50  degrees  F  to  +140  degrees  F  and  it 
shall  meet  the  following  requirements: 

THICKNESS  (Nominal) 

HARDNESS  (Shore  A) 

SOLIDS 

ASH 

ELONGATION  (77  Degrees  F) 

FORCE  TO  COMPRESS  (ASTM  C972) 

FLOW  (ASTM  C639)  (190  degrees  F) 

YIELD  STRENGTH  (ASTM  C908) 
(77  degrees  F) 


0.032  inches 

5  -  15 

99% 

40% 

500% 

80-165  lbs. 

0.020  (2  hrs.) 

6  psi 

J-4 


IV.  QUALITY  CONTROL  AND  CERTIFICATION  OF  COMPLIANCE 

To  guarantee  the  essential  doctrine  of  commonality  and  consis- 
tency of  geometry  and  performance,  each  shipment  of  tiie  must  be 
accompanied  by  a  packing  slip  and  certification  of  compliance  to 
this  specification.    The  certification  must  also  include  the  certified 
test  results  of  the  material  used  in  the  tile  and  adhesive  as  follows: 

Tile  Adhesive 

Date  of  manufacture  Date  of  manufacture 

Lot  number  Lot  number 

Specific  gravity  Solids 

Tensile  gravity  Yield  strength 

Elongation  Elongation 

Hardness  Hardness 

V.  PACKAGING 

The  tiles  shall  be  packaged  in  boxes  of  20  tiles  each.  Each  box 
shall  be  clearly  marked  with  the  product  number  and  type,  color, 
lot  number,  and  date  of  manufacture.  Each  box  must  contain  de- 
tailed installation  instructions  and  procedures. 
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